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For  the  second  time  in  our  editorial  career,  we  are  devoting 
an  entire  issue  of  Thk  Explosivks  Enginker  to  a  description 
of  the  activities  of  one  company,  the  Tennessee  Coal  &  Iron 
Division  of  United  States  Steel  Corporation.  This  departure 
from  precedent  was  taken  becau.se  of  the  unique  circum¬ 
stances  involved  in  the  growth  and  development  of  this 
company,  known  more  familiarly  as  TCI. 

T(>I  had  its  origin  in  the  Cumberland  Mountains  of  Ten¬ 
nessee,  more  than  a  century  ago,  when  it  was  organized  as 
the  Sewanee  Mining  Onnpany.  At  first,  its  properties  con¬ 
sisted  entirely  of  one  small  coal  mine.  After  expanding 
activities  to  include  the  production  of  coke  and  pig  iron,  the 
organization,  in  1886,  then  known  as  Tennessee  Coal,  Iron 
and  Railroad  Company,  moved  into  the  Birmingham  district 
of  .Alabama.  Here,  it  acquired  the  mining  and  manufac¬ 
turing  facilities  of  various  smaller  companies  and  welded 
them  into  one  complete  operation.  The  company  was  ac¬ 
quired  by  United  States  Steel  Corporation  in  1907. 

.Alabama’s  Birmingham  district  has  been  described  as  a 
geologist’s  paradise.  Rich  in  mineral  resources,  it  is  one  of 
the  few  places  in  the  world  where  all  the  major  raw  mate¬ 
rials  for  the  manufacture  of  iron  and  steel  are  located  within 
a  compact  area  of  a  few  s(juare  miles.  As  far  as  can  b(‘ 
determined,  it  is  the  only  location  where  large-scale  advan¬ 
tage  has  been  taken  of  stich  favorable  geologic  conditions. 

Southwest  of  the  Birmingham  business  district,  at  the 
crest  of  Red  Mountain,  hematite  outcrops  in  great  (pianti- 
ties.  It  is  the  largest  easily  workable  deposit  in  the  South. 
In  the  other  direction  from  Birmingham  lies  the  rich  War¬ 
rior  C.’oal  Basin,  from  which  are  mined  vast  tonnages  of 
high-(jualitv  coking  coal.  Limestone  deposits  lying  in  strata 
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above  the  hematite  vein  are  readily  accessible.  Dolomiti* 
lies  near  the  surface  and  is  readily  procurable  in  open- 
(juarrying  operations. 

All  of  these  minerals  —  iron  ore,  coal,  limestone,  and 
dolomite  —  are  brought  together  at  the  manufacturing 
plants  of  TCI,  which  occupy  a  strategic  position  in  Ojris- 
sum  V^alley,  almost  exactly  centered  b(*tween  the  various 
mineral  deposits. 

The  Tennes.see  Coal  &  Iron  Division  of  United  States 
Steel  (Corporation  is  by  far  the  largest  steel  producer  in  tin; 
Birmingham  district.  A  fully  integrated  operation,  with  its 
own  mining,  quarrying,  smelting,  and  rolling  facilities,  it 
produces  approximately  1(K)  marketable  items  of  steel  from 
the  district’s  raw  materials.  It  has  a  rati'd  plant  capacity  of 
more  than  3,8;31,(KK)  net  tons  of  ingots  a  year. 

From  the  time  it  moved  into  the  Birmingham  district, 
T(CI  has  maintained  a  policy  of  steatly  improveimTit  of 
mining  facilities  and  methods.  From  the  old  hand-mining 
methods  of  half  a  century  ago,  it  has  advanced  in  techni({ue 
to  the  point  where  underground  operations  are  now  on  a 
highly  mechanized  basis.  Its  mining  activities  are  organized 
as  the  Raw  .Materials  Division  of  the  Operating  Depart¬ 
ment.  Further  subdivisions  in  the  Birmingham  district  in¬ 
clude  the  Ore  .Mines  and  (,)uarries  Works,  (Micompassing 
the  production  and  processing  of  iron  on*,  limestone,  and 
dolomite,  as  well  as  the  (Coal  .Mines  VV^orks. 

Awards  of  national  honors  for  outstanding  safidy 
achievements  to  various  units  of  the  Ore  Mines  and  (Quar¬ 
ries  Works  attest  to  the  importance  placed  on  safi'ty  by  the 
T(C1  organization.  .So  effective  have  been  management’s 
safety  program  and  personnel’s  spirit  of  cooperation  tliat 
accident-frequency  and  accident-.severity  rat<*s  have  de¬ 
creased  steadily  in  the  past  five  years.  Safety-consciousness 
has  been  .so  instilh'd  in  personnel  that  evi‘ry  T(CI  employe 
considers  him.self  an  im|M)rtant  part  of  a  team  dedicated  to 
the  cause  of  safety. 

It  is  with  pleasure  that  we  present  a  comprehensive  re¬ 
view  of  the  diversified  operations  of  the  Tennes.see  (Coal  & 
Iron  Division  of  United  States  Steel  (Corporation.  For  the 
complete  report,  please  turn  to  page  9. 
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120  iiiilli(iii  luiin  <(1  iron  on*,  it  i'  <‘>timatt‘(l,  v>crc  niinnl  in  o|M‘n  |iil>  anil 
utuit'r^round  o|)(‘rations  last  year.  I'liis  [ilioto^rapli  shows  sonu*  of  the  highly 
meehaniz<‘(]  o|H‘rations  which  make  such  huge  production  possible. 

But  before  the  ore  (’an  he  dug,  millions  of  pounds  of  explosives  are  used 
t(»  hr«*ak  it  loctse  from  working  faces,  t<»  assure  easy  shovel  digging  and  rapid 
transportation  of  the  ore  to  the  crushing  and  washing  plants. 

I'lie  manufacture  of  explosives  and  the  knowhMige  of  their  efiicient  and 
economic'al  use  have  been  Hercules  business  for  40  years.  During  this  time 
we  have  studied  the  varying  conditions  under  which  explosives  are  used 
and  have  pioneered  in  develo|»ing  tin*  right  types  of  explosives  for  industrial 
needs.  Hercules  explosiv«*s  and  serviies  assure  economical  and  eflieietit 
blasting  not  onl\  in  metal  mining,  hut  in  coal  mining,  quarrying,  construe* 
tion  —  in  fact,  wherever  explosi\es  are  used. 

HERCULES  POWDER  COMPANY  ^ 

Explosives  Department,  Market  St.,  Wilminfrton  99,  Del. 

Kirniingtiam,  Ala.;  ('hirago.  III.;  Duluth,  Minn.;  Hazleton,  I'a.;  Jnpliti,  Mo.;  !/>» 
Angeles,  ('al.;  New  York,  N.  Y.;  i’itthliurgli,  Pa.;  Salt  IjLe  (aty,  Utah;  San  Franriseo,  (',al. 
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It's 

PENTAERYTHRITETETRANITRATE 
and  it  shoots  at 
four  miles  a  second  I 


“20,350  feet,  to  be  exact.  That’s  fast  — 
but  not  too  fast  to  permit  relief  of  burden. 
I  lay  out  my  shots  so  that  front  line  holes 
go  a  fraction  before  succeeding  lines.  I  get 
better  fragmentation  —  easier  digging. 

“Another  thing  —  I  always  use  the  right 
Primacord  for  the  job.  Primacord  is 
made  in  three  types: 

Plain  —  for  small  bore  or  shallow  holes 
and  trunk  lines. 

Reinforced  —  for  deep  holes.  It’s  got  a 
tough  cover. 

Wire  Countered  -  for  very  deep, 
ragged  holes,  or  with  heavily  reinforcetl 
explosives  containers. 

Plastic  Reinforced  —  in  river  crossings, 
deep  holes  —  or  when  field  shots  must 
stand  a  long  time  before  blasting. 

“I  get  good  results  every  time  because 
I  always  choose  my  Primacord  as  carefully 
as  I  use  it.” 

your  oxplotivM  lupplior  or  writ* 
for  informotion  to 

THE  ENSIGN-BICKFORD  COMPANY 
Simsbury,  Connecticut 

Alto  Safoty  fyto  tinto  1936 


John  M.  S  peapman 

VICK  FKKSIDENT  -  OPERATIONS 

ti-;nni-:ssee  coal  &  iron  oivision 
UNITI';D  states  steel  corporation 


A  Biography 

JOHN  M.  SPEARMAN,  vict*  president  in  charge  of  operations 
at  the  Tennessee  Coal  &  Iron  Division  of  United  States 
Steel  Corporation,  Fairfield,  Alabama,  is  an  electrical 
engineer,  according  to  his  college  diploma.  However,  dur¬ 
ing  his  long  and  eventful  career,  he  has  been  an  operating 
engineer  in  a  cotton  mill;  a  construction  engineer  with  a 
cast  iron  pipe  company;  and  a  draftsman  and  steam  engineer 
with  TCI.  In  addition  to  those  activities,  he  has  installed 
telephone  switchboards,  tested  and  installed  machinery  for 
a  Birmingham  manufacturing  concern,  and  served  in  numer¬ 
ous  and  highly  varied  operational  and  supervisory  jobs. 
He  has  been  associated  with  TCI  for  forty  years. 

“Jim,”  as  his  associates  call  him,  was  born  at  Tallap(K)sa, 
(Georgia,  the  eldest  son  of  LeBoy  (>.  Spearman.  His  father, 
a  mechanical  engineer,  had  worked  in  a  gold  mine  near 
TaIlap(K)sa  and,  for  thirty  years,  was  master  mechanic  at 
the  Indian  Head  CJotton  Mills.  Y'onng  Jim  learned  the  value 
of  hard  work  as  soon  as  he  was  old  enough  to  hold  a  job. 
From  the  time  he  was  nine,  he  never  had  a  summer  vacation. 
“My  father  believed  that  the  best  way  to  develop  character 
in  a  child  and  to  teach  him  responsibility  was  to  put  him 
to  work,”  Mr.  Spearman  says.  “Every  spring,  when  the 
school  term  was  finished.  Dad  had  a  job  waiting  for  me. 
He  followed  that  procedure  with  all  of  his  children.” 


Jim  studied  engineering  at  .Mabama  Polytechnic  Institute 
at  Auburn.  Extra-curricular  activities  included  an  interest 
in  football,  and,  within  a  short  time,  he  won  a  place  on  the 
varsity  team  as  a  first-string  guard. 

Upon  graduating  from  the  Institute  in  1910,  with  a  Bach¬ 
elor  of  Science  degree,  he  became  a  student  apprentice  with 
Westinghouse  Electric  Cairporation  in  Pittsburgh,  Penn.syl- 
vania.  Soon  afterward,  he  returned  to  the  South  to  work 
for  the  Western  Electric  Company  in  Atlanta.  From  tele¬ 
phone  work,  he  switched  to  textiles,  becoming  operating 
engineer  for  the  Indian  Head  Cotton  Mills  at  Cordova, 
Alabama.  He  left  the  textile  industry  to  become  a  construc¬ 
tion  engineer  with  the  U.  S.  Cast  Iron  Pipe  Company,  at 
.Anniston,  Alabama. 

In  1912,  Jim  Spearman  joined  the  TCI  division  as  a  drafts¬ 
man.  With  the  exception  of  two  short  periods  when  TCI 
reduced  its  operating  force,  he  has  been  with  the  Division 
ever  since,  gradually  working  his  way  up  through  the  ranks 
to  one  of  the  highest  executive  positions. 

In  1916,  he  became  a  steam  engineer  at  the  coal  mines 
and,  a  year  later,  was  promoted  to  boiler  foreman  at  Ensley. 
His  next  step  upward  was  a  long  one,  taking  him  to  the 
superintendency  of  the  Central  Water  Works. 

■Mr.  Spearman  was  among  the  first  of  TCI’s  personnel  to 
be  given  a  responsible  position  at  the  Fairfield  Steel  Works, 
which  was  built  to  help  meet  the  nation’s  defen.se  require¬ 
ments  during  and  immediately  after  World  War  1.  He  was 
made  turn  foreman  in  the  structural  mill  in  1922,  supiT- 
intendent  of  the  blooming  mill  in  1924,  and  superintend(‘nt 
of  the  plate  mill  in  1929. 

His  advancement  in  the  TCI  organi/ation  was  continued 
through  the  positions  of  assistant  general  superintendent 
and  general  superintendent  of  the  Fairfield  Steel  Works, 
in  1943,  he  was  made  manager  of  manufacturing  operations 
and,  eight  years  later,  was  elevated  to  the  vice  presidency. 
In  this  position  he  has  overall  responsibility  for  both  the 
manufacturing  and  the  mining  activities  of  the  Division. 

Mr.  Spearman  and  his  wife,  the  former  .Myrtle  Thirsk  of 
Hone.sdaIe,  Pennsylvania,  have  three  children  and  nine 
grandchildren. 

Usually  at  his  desk  by  seven  o’clock  in  the  morning  and 
often  remaining  there  until  late  in  the  evening,  Mr.  Spear¬ 
man  has  relatively  little  time  for  recreation.  When  oppor¬ 
tunity  permits,  he  still  enjoys  attending  the  Auburn  football 
games,  and  likes  to  putter  around  the  grounds  of  his  home 
on  Shades  .Mountain,  with  its  acre  of  lawn,  a  Hower  garden, 
and  a  small  orchard  to  keep  in  good  condition. 


Ralph  Emerson  Kirk 

MANAGKR  OF  HAW  MATKRIAI.S 
TENNESSEE  CXML  &  IRON  DIVISION 
UNITED  STATES  STEEL  CORPORATION 


A  Biography 

Ralph  emerson  kirk,  manager  of  raw  materials  at  the 
Tennessee  Coal  &  Iron  Division  of  United  States 
Steel  Corporation,  Fairfield,  Alabama,  was  five 
years  old  when,  armed  with  a  toy  pick  and  shovel,  he 
became  a  coal  miner.  His  diggings  were  in  a  six-inch  seam 
outcrop  in  the  family  back  yard.  As  small  boys  will,  he 
plied  his  father  with  (piestions  concerning  the  coal  and 
how  it  got  there.  The  answers,  careful  and  patient  expla¬ 
nations  of  geology,  developed  an  interest  in  mining  which 
has  remained  with  Mr.  Kirk  throughout  his  life. 

Born  in  Luthersburg,  Pennsylvania,  Ralph  attended 
Luthersburg  Elementary  School  and  Brown  Preparatory 
School  in  Philadelphia.  In  1913,  he  was  graduated  from 
Pennsylvania  State  (College,  with  a  Bachelor  of  Science  de¬ 
gree  in  mining  engineering. 

At  Penn  State,  he  was  elected  to  Tau  Beta  Pi,  Phi  Kappa 
Phi,  and  Scabbard  and  Blade,  honorary  engineering  scho¬ 
lastic,  and  military  fraternities,  respectively. 

During  his  high  school  and  college  years,  Ralph  gained 
valuable  experience  in  his  profession  by  spending  his  sum¬ 
mer  vacations  at  work  in  and  around  coal  mines.  Upon 
graduation  from  Penn  State,  he  went  to  work  with  a  con¬ 
struction  company.  Within  a  few  months,  he  left  the  con¬ 
struction  business  to  return  to  the  mining  industry,  as  assist¬ 
ant  to  the  chief  engineer  of  the  Bessemer  Coke  Company. 
From  1914  to  1916,  he  was  superintendent  of  the  Luzerne 


Coal  and  Coke  Company’s  mines.  In  June,  1916,  he  first 
became  associated  with  United  States  Sti*el  Corporation 
when  he  accepted  the  position  of  assistant  superintendent 
of  Colonial  Three  and  F'our  and  Bridgeport  Mines  of  II.  C. 
Frick  Coke  Company,  at  Scottdale,  Pennsylvania. 

During  World  War  I,  Ralph  Kirk  volunteered  for  duty 
with  the  United  States  .Army  and  was  assigned  to  officers 
training  camp  at  F'ort  Oglethorpe,  Ceorgia.  Later,  he  .served 
as  a  captain  in  the  5()th  Infantry  Regiment. 

Returning  to  civilian  life  in  1918,  .Mr.  Kirk  rejoined  II.  (.’. 
Frick  Coke  Company  and  was  superintendent  of  its  various 
mining  properties  until  1930.  In  the  ensuing  six  years,  he 
was  associated  with  The  Philadelphia  and  Reading  Coal 
and  Iron  Company:  first  as  general  superintendent  of  the 
Mahonoy  Division  mines;  later,  as  company  safety  director. 

In  1936,  Mr.  Kirk  came  to  Alabama  to  resume  his  asso¬ 
ciation  with  United  States  Steel  Corporation  as  general 
superintendent  of  coal  mines  for  its  Tennessee  C>oal  &  Iron 
Division.  Under  his  direction,  TCl’s  coal  mines  were  ex¬ 
tensively  mechanized  and  modernized,  and  developed  to 
a  position  of  leadership  in  the  bituminous-coal  industry. 

In  194;3,  Mr.  Kirk  was  promoted  to  the  position  of  man¬ 
ager  of  raw  materials,  with  responsibility  for  the  production 
of  iron  ore,  coal,  limestone,  and  dolomite  for  use  in  TfJI’s 
manufacturing  plants.  Nine  years  later,  the  cxirporation’s 
zinc  mining  operations  in  Tennessee  were  added  to  the  Raw 
.Materials  Division  and  placed  undtT  his  general  supervision. 

Mr.  Kirk  is  1953  national  chairman  of  the  Coal  Division 
of  the  American  Institute  of  Mining  and  Metallurgical  Engi¬ 
neers.  He  is  also  vic'e  chairman  of  the  Mining  Branch  (Coun¬ 
cil,  a  national  director  elect,  and  an  executive  committee¬ 
man  elect  of  the  Mineral  Industries  Education  Division  of 
that  organization.  His  other  engineering  affiliations  include 
the  Coal  Division  Advisory  Board  and  Old  Timers  Club 
(membership  limited  to  thirty)  of  the  American  Mining 
Congress;  the  Coal  .Mining  Institute  of  .America;  the  Ameri¬ 
can  Zinc  Institute;  the  American  Ordnance  Association;  and 
the  Engineers  Club  of  Birmingham,  Alabama.  He  is  also  a 
member  of  the  Alabama  State  C.’hamber  of  (.'ommerce,  the 
Downtown  Club  of  Birmingham,  the  Country  Club  of  Bir¬ 
mingham,  the  Kiwanis  Club,  and  the  American  Legion. 

Ralph  Emerson  Kirk  married  the  former  Katherine  Hayes 
Willard;  they  have  three  daughters. 

Hunting  and  golfing  are  .Mr.  Kirk’s  major  hobbies.  Despite 
his  claims  that  both  sports  are  becoming  too  strenuous  for 
him,  he  indulges  in  them  whenever  his  many  occupational 
and  civic  duties  can  spare  him. 
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THE  STORY  OF 

TCI  RAW  MATERIALS 

IRON  ORE  •  COAL  •  LIMESTONE  •  DOLOMITE 

and  EXPLOSIVES 

Witkln  a  compact  area  of  a  few  square  miles  in  Alabama’s  Birmingham  Jistriet,  the 
Tennessee  Coal  &  Iron  Division  of  United  States  Steel  C  ’orporation  mines  and  quarries 
huj^e  quantities  of  iron  ore«  coal,  limestone,  and  dolomite  to  maintain  a  rated  mill  capaeity 
of  3,831,000  tons  of  ingots  a  year  for  the  production  of  100  marhetahle  items  of  steel 


Thk  Hirminghuin  district  of  Ala¬ 
bama  has  been  described  as  a 
geologist’s  paradise.  Rich  in  mineral 
resources,  the  district  is  one  of  a  few 
places  in  the  world  where  all  the  major 
raw  materials  for  the  manufacture  of 
iron  and  steel  are  located  within  a 
compact  area  of  a  few  square  miles. 
As  far  as  can  be  determined,  it  is  the 
only  location  where  large-scale  ad¬ 
vantage  has  been  taken  of  such  favor¬ 
able  geologic  conditions. 

Hematite  in  large  quantities  out¬ 
crops  at  the  crest  of  Red  Mountain, 
southwest  of  the  Rirmingham  business 
district.  This  is  the  southward  extrem¬ 
ity  of  the  Clinton  formation,  which 
parallels  the  Appalachian  Range,  and 
is  the  largest  easily  workable  deposit 
in  the  South.  In  the  other  direction 
from  Rirmingham  lies  the  rich  Warrior 
Ca)al  Basin,  from  which  are  mined  vast 
(juantities  of  high-(juality  coking  coal. 
Fluxing  stone,  both  limestone  and  dolo¬ 
mite,  abounds  throughout  the  area. 
Limestone  deposits  lying  in  strata 
above  the  hematite  vein  are  readily 
accessible.  Dolomite  lies  near  the  sur¬ 
face  and  is  readily  accessible  in  open- 
qnarrying  operations. 

All  of  these  minerals  —  iron  ore,  coal, 
and  fluxing  stone  —  are  brought  to¬ 
gether  at  the  manufacturing  plants  of 
the  Tennes.see  Coal  &  Iron  Division  of 
the  United  States  Steel  Corporation, 
which  occupy  a  strategic  position  in 
Opossum  Valley,  almost  exactly  cen¬ 
tered  between  the  various  deposits. 

The  Tennessee  Coal  &  Iron  Division, 
or  TCI  as  it  is  generally  known,  is  by 


far  the  largest  steel  producer  in  the 
Birmingham  di.strict.  A  fully  inte¬ 
grated  operation,  with  its  own  mining, 
smelting,  and  rolling  facilities,  it  pro¬ 
duces  approximately  HK)  marketable 
items  of  steel  from  the  district’s  raw 
materials.  It  has  a  rated  plant  capacity 
of  more  than  3,831, (KK)  net  tons  of 
ingots  a  year. 

TCI  had  its  origin  in  the  (annber- 
land  Mountains  of  Tennessee,  more 
than  a  century  ago,  when  it  was  organ¬ 
ized  as  the  Sewanee  Mining  Company. 
At  first,  its  properties  consisted  en¬ 
tirely  of  one  small  coal  mine.  After 
expanding  to  include  the  production 
of  coke  and  pig  iron,  the  company,  in 
1886,  then  known  as  the  Tennessei! 
(>oal.  Iron  and  Railroad  (Company, 
moved  into  the  Birmingham  district. 
Here,  it  acquired  the  mining  and  manu¬ 
facturing  facilities  of  various  smaller 
companies  and  welded  them  into  one 
complete  operation.  The  company  was 
ac(jnired  by  the  United  States  Steel 
C.’orporation  in  1907. 

TCI’s  mining  operations  are  organ¬ 
ized  as  the  Raw  Materials  Division  of 
the  Operating  Department.  Further 
subdivisions  in  the  Birmingham  dis¬ 
trict  include  the  Ore  Mines  and  Quar¬ 
ries  Works,  encompassing  the  pro¬ 
duction  and  prtK'essing  of  iron  ore, 
limestone,  and  dolomite,  and  the  Coal 
Mines  Works. 

HE.MATITE  MINES 

The  ore-mining  operations  are  con¬ 
ducted  at  Mu.scoda  and  Wenonah,  on 
Red  Mountain.  Six  hematite  mines  are 


now  in  production,  oiu*  at  Micscoda  and 
five  at  Wenonah.  These  mines  pierce 
the  outcrop  into  the  Big  Seam,  which 
extends  in  workable  condition  for  some 
15  miles  along  the  outcrop.  The  seam 
ranges  in  thiekness  from  10  to  16  ft. 
and  is  divided  by  a  parting  varying  in 
thickness  from  knife-edge  to  30  in.  or 
more.  Mining  is  conducted  principally 
in  the  upper  bench,  although  various 
proportions  of  the  lower  bench  are  also 
utilized  at  some  of  the  mines.  At  pres¬ 
ent,  the  iron  content  of  typical  on* 
ranges  from  37  to  38  per  cent. 

From  the  time  TCd  moved  into  the 
Birmingham  district,  it  has  maintained 
a  policy  of  steady  improvement  of 
mining  facilities  and  methods.  From 
the  old  hand-mining  methods  of  half  a 
c<*ntury  ago,  it  has  advanced  in  tech¬ 
nic  jne  to  the  point  where  underground 
operations  are  now  on  a  highly  mech- 
anizt*d  basis.  As  late  as  February  1, 
19.53,  the  last  drag-stope  operation  at 
the  ore  mines  was  replaced  by  track¬ 
less  mining  devices.  Now  1(X)  percent 
mechaniz(*d,  the  mines  are  equipped 
with  self-propelled  drill  jumbos, 
crawler-mounted  loaders,  rubber-tired 
shuttle  cars,  and  the  accessory  equip¬ 
ment  for  the  mining  of  the  heavy, 
abrasive  iron  ore, 

Th(^  panel  system  of  mining  is  em¬ 
ployed.  Rooms  are  driven  from  a  panel 
air  course  at  an  angle  so  that  the  grades 
will  be  planned  for  about  5  per  cent, 
and  are  halted  at  a  distance  of  about 
3.50  ft.  Breaks  or  cross-cuts  in  the  pil¬ 
lars  between  rrmms  are  made  at  regu¬ 
lar  intervals  to  provide  access  for  mo- 
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hile  (‘({iiipment  andtoeffect  ventilation. 

There  are  20  panels  in  operation  at 
the  six  ore  mines.  One  of  every  five 
panels  is  used  as  a  spare.  The  produc¬ 
tion  atid  the  development  crews  each 
work  in  their  desij^nated  panel  four 
turns  a  week  and  in  a  spare  panel  one 
turn,  to  allow  we<‘kly  preventive  main¬ 
tenance  to  the  mobile  mining  equip¬ 
ment  in  each  panel. 

The  cycle  of  mining  comprises  in¬ 
stalling  r(M)f  support,  drilling,  bla.sting, 
hnlldo/ing,  and  loading.  Trimming  of 
l(M)se  ore  or  rock  enters  the  cycle  at 
all  operati(»ns  exc<*pt  blasting. 

KfM>f  C'ontrol 

H(M)f  bolting  is  now  used  for  roof 
support  throughout  TCI’s  under¬ 
ground  mining  operations.  In  recent 
years,  this  method  of  roof  control  has 
larg<-ly  supplanted  the  w(K)den  and 
steel  iM'ams  ordinarily  used  in  coal  and 
iron  on*  min(‘s.  One  of  the  pioneers 
in  roof  Ixilting  in  this  type  of  mining, 
T(d  lias  found  that  this  proc<‘dure 
has  many  definite  advantages  over  the 
older  methotl. 

Timbers  were  often  kixK'ked  out 
during  blasting  and  were  more  ea.sily 
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■serted,  with  wedges  in  the  slotted  ends. 
As  the  bolts  are  seated,  the  wedges  are 
driven  into  the  slots,  causing  the  bolts 
to  expand  and  grip  the  sidewalls  of  the 
drill  holes.  Bearing  plates  or  channels 
are  then  fitted  over  the  protruding  ends 
and  secured  by  nuts,  which  are  tight¬ 
ened  by  impact  wrench. 

Each  mechanized  mining  panel  is 
equipped  with  an  air  motor-powered, 
crawler-mounted  roof  bolt  machine. 
An  adjustable  platform,  from  which 
the  crew  drills  and  sets  bolts,  is 
mounted  on  the  machine. 


dislodged  by  rock  falls.  With  the  instal¬ 
lation  of  trackless  mining  equipment, 
it  was  found  that  supporting  legs  were 
frequently  dislodged  during  the  move¬ 
ment  of  equipment.  Furthermore,  it 
was  difficult  to  provide  adequate  roof 
support  close  to  the  face.  R(K)f  bolting 
has  done  much  to  alleviate  these  diffi¬ 
culties.  The  result  has  been  a  signifi¬ 
cant  reduction  of  hazard  to  employes 
and  in  the  contamination  of  ore  by  fall¬ 
ing  rock.  A  considerable  saving  has 
been  effected  in  the  time  required  to 
bar  down  loose  material  and  clean  up 
nonmetallic  rock. 

The  standard  nxif  bolt  used  in  tht* 
ore  mines  is  a  round  steel  rod,  approxi¬ 
mately  an  inch  in  diameter,  and  vary¬ 
ing  in  length  according  to  roof  con¬ 
ditions.  It  is  slotted  at  one  end  to  admit 
a  wedge  X  in.  thick  and  6  in.  long,  and 
threaded  at  the  other  end.  Washer- 
type  .square  bearing  plates  or  steel 
channels,  di'pending  upon  the  type  of 
support  required,  are  secured  to  the 
bolts  to  serve  as  support  for  the  various 
types  of  roof  strata. 

In  placing  the  Ixilts,  holes  are  drilled 
up  into  the  roof  strata  by  use  of  pneu¬ 
matic  equipment.  Then  bolts  are  in- 


Drilling 

After  bolts  have  been  set  to  the 
working  face,  the  drill  crew  moves  in. 
The  drilling  of  ore  preparatory  to  blast¬ 
ing  is  done  with  self-rotating,  percus¬ 
sion-type  drills,  mounted  on  carriages. 
Two  drills  are  mounted  on  each  car¬ 
riage,  or  drill  jumbo.  The  drill  jumbo 
is  niblier  tire-mounted.  Its  motive 
power  is  furnished  by  two  air  motors. 

Standard  procedure  is  to  drill  30 
blast  holes,  angled  from  the  walls  to¬ 
ward  the  center.  Additional  holes,  up 
to  40,  may  be  drilled,  depending  upon 
roof  height.  The  angles  of  the  holes 


may  be  set  by  a  steel-bar  template  or 
by  quadrant  gauges  on  the  jib  arms 
of  the  jumbo. 


Blasting 

With  drilling  completed,  the  jumbo 
moves  to  another  working  face,  and 
explosives  are  loaded  into  the  drill 
holes.  From  258  to  304  cartridges  of 
dynamite  may  be  loaded,  depending 
upon  the  number  of  holes  in  the  round. 
The  detonators  used  are  No.  6  blasting 
caps  attached  to  semisolid-core  safety 
fuse,  cut  in  10-ft.  lengths.  An  average 
of  6.85-ft.  advance  for  each  blast  is 
consistently  maintained. 

Rigid  safety  regulations  govern  the 
handling  of  explosives.  Mines  having 
closely  set  panels  use  a  centrally  lo¬ 
cated  magazine  for  the  storage  of 
dynamite.  The  magazines  are  of  con¬ 
crete  block  and  wooden  floor  construc¬ 
tion.  Proper  ventilation  and  a  pro¬ 
tected  lighting  system  are  provided. 
Mines  with  divergent  working  sections 
use  a  small,  portable  magazine  of 
wooden  construction  located  within 
each  panel,  in  an  area  well  removed 
from  present  mining.  All  magazines 
are  kept  locked  and  are  entered  only 
by  authorized  personnel.  Dynamite 
cartridges  are  carried  in  rubherized 
canvas  packsacks  from  the  magazines 
to  the  blasting  sites.  Detonator  assem¬ 
blies  are  carried  in  a  circular  cardboard 


K(K)F  SUPPORT  —  ORF'  MINES;  Roof  bolting  i.s  now  ii.sed  for  roof  support  throughout  TCI’s 
underground  mining  operations.  In  the  ore  mines,  each  mechanized  panel  is  equipped  with 
an  air  motor-powered,  crawler-mounted  machine  with  an  adjustable  platform  from  which  the 
crew  drills  holes  and  sets  round  steel  holts  into  the  r(M>f.  The  result  has  been  a  significant 
reduction  of  hazard  to  underground  employes  and  in  the  contamination  of  ore  hy  falling  rock. 


DRILLING  IN  THE  ORE;  After  holts  have  been  set  into  the  roof  of  a  working  place,  the  drill  crew  moves  in.  Moles  for  blasting  are  drilled  into 
the  ore  with  two  self-rotating,  percussion-type  drills  mounted  on  a  mobile  jumbo.  Motive  power  for  the  jumho  is  supplied  by  two  air  motors. 
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LOADING  BLAST  HOLES:  Following  the 
drilling  of  a  round  of  30  to  40  blast  holes  into 
the  ore,  they  are  loaded  with  from  258  to 
304  cartridges  of  dynamite,  depending  upon 
the  number  of  holes  in  a  round.  The  charge 
of  explosives  in  each  drill  hole  is  primed 
with  a  No.  6  blasting  cap  attached  to  a  10-ft. 
length  of  semisolid'Core  safety  fuse. 


RECOVERING  BLASTED  ORE:  The 
recovery  of  blasted  ore  is  accomplished 
with  a  caterpillar-mounted,  continu¬ 
ous-type  loading  machine  specifically 
designed  for  loading  ore.  Two  gather¬ 
ing  arms  at  the  head  of  the  loading 
machine  move  the  ore  into  a  conveyor 
which  passes  it  back  across  a  boom 
into  a  shuttle  car  of  14-ton  capacity. 
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UNLOADING  RAMP:  Two  shuttle 
cars  are  used  with  each  loading  ma¬ 
chine  to  transport  the  ore  from  a  work¬ 
ing  face  to  unloading  ramps  at  the 
panel  haulage.  At  the  unloading 
ramps,  the  ore  is  removed  from  the 
shuttle  cars  by  self-contained  drag  con¬ 
veyors  and  deposited  direct  into  rail- 
mounted  mine  cars  of  10-ton  capacity. 


KN  ROUTE  TO  THE  SURFAC;E:  Ore  is 
dumped  from  mine  cars  into  storage  p<ickets 
and,  subsequently,  into  measuring  pans  of 
15-ton  capacity.  Skips  are  spotted  beneath 
a  pan,  the  doors  are  opened,  and  the  skips 
loaded.  At  the  hoisting  signal,  the  loaded 
skips  are  hoisted  up  an  incline  to  the  surface 
and  their  contents  dumped  into  a  tipple  bin. 
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MODKKN  IIAULAGKWAYS:  Underground  haulageways  in  TCI  mines  in  the  Birmingham  district  are  designed  and  constructed  on  modern 
engineering  principles  to  provide  for  safe  and  rapid  transportation.  The  tracks  are  made  up  of  90-lb.  rails  laid  on  creosoted  ties  ballasted  with  slag. 


cuiituilier  troin  a  wntrally  located  cap-  mounted  mine  cars.  As  the  10-ton  steel 

and-fuse  preparing  station  to  each  mine  ears  are  loaded,  they  are  moved 

operating  panel.  to  the  nearest  sidetrack  in  the  panel 

and  made  into  trips  for  mainline  loco- 
liOading  and  Haulage  motives.  VV'hen  a  trip  of  ore  has  been 

After  blasting,  recovery  of  tlie  loaded,  a  centrally  located  dispatcher 

broken  ore  is  accomplished  by  a  cater-  is  notified.  He  sends  a  25-ton  electric 

pillar-moimted,  continuous-type  load-  mainlim*  locomotive  to  haul  the  trip 

ing  machine  .specifically  designed  for  to  a  storage  pocket.  As  the  locomotive 

loading  ore.  Two  gathering  arms  at  picks  up  a  trip,  it  replac(*s  the  loaded 

the  head  of  the  machine  move  the  ore  mine  cars  with  empties, 

onto  a  conveyor  which,  in  turn,  passes  The  ore  is  dumped  from  the  mine 
it  back  across  a  b<H)m  into  a  pneumatic-  cars  by  rotary  dumps  into  storage 

tired  shuttle  car.  The  boom,  an  inte-  pockets  located  over  main  or  auxiliary 

gral  part  of  the  loader,  can  be  moved  slopes.  Rotary  dumps,  which  handle 

either  horizontally  or  vertically  to  sim-  one  car  at  a  time,  are  located  at  most 

plify  the  positioning  of  both  the  loader  mines.  At  one  mine,  however,  end- 

and  the  shuttle  car.  The  loader  head  dump  cars  are  used,  with  the  ore  being 

also  can  be  moved  either  horizontally  dumped  into  a  measuring  hopper  over 

or  vertically.  the  main  slope. 

Two  shuttle  cars,  each  of  14-ton 
capacity,  are  u.sed  with  each  loader  to  Hoisting 

transport  the  blasted  ore  from  the  The  six  currently  operated  ore  mines 
working  facn;  to  unloading  ramps  at  hoi.st  through  seven  main  slopes,  which 

the  panel  haulage.  At  the  ramps,  the  range  in  length  from  5,200  to  6,700  ft. 

ore  is  removed  from  the  shuttle  cars  The  slope  pitch  averages  about  17  de- 

by  means  of  .self-wntained  drag  con-  grees.  Three  of  the  mines  handle  ore 

vevors  and  is  d(*|>osited  direct  into  rail-  on  auxiliary  underground  slopes  from 


which  it  is  transferred  to  the  main 
outside  slopes. 

Ore  is  drawn  from  the  pocket  into 
a  measuring  pan,  each  load  being  ap¬ 
proximately  15  tons.  As  the  skip  is 
spotted  beneath  the  pan,  the  doors  are 
opened  and  the  skip  is  loaded.  At  the 
hoisting  signal,  the  loaded  skip  is 
hoisted  to  the  surface  and  dumped  into 
a  tipple  bin.  Dumping  is  accomplished 
by  elevation  wheels  on  the  rear  axK* 
of  the  skip,  allowing  the  hinged  front 
to  swing  open. 

Ore  is  drawn  from  the  tipple  bin  into 
70-ton  railroad  cars,  and  transported 
to  a  central  plant  for  crushing,  sizing, 
and  blending. 

Hoisting  equipment  consists  of  five 
electric  hoists  and  two  steam  hoists  on 
the  surface  for  operation  of  .skips  on 
the  main  slopes,  and  three  electric 
hoists  underground,  which  operate  on 
auxiliary  .slopes. 

Ventilation  and  Dust  Control 

The  ore  mines  are  ventilated  by  four 
surface  fans  of  the  axial  flow  type,  with 
adjustable  pitch  propellers,  which  ex- 
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haust  a  total  volume  of  1,100,000  cu.  ft. 
a  minute.  In  addition  to  the  surface 
fans,  there  are  13  booster  fans  under¬ 
ground.  These  are  easily  moved  and 
are  maintained  quite  close  to  the  active 
area.  Their  main  purpose  is  to  aug¬ 
ment  and  distribute  air  pressure  and 
to  balance  major  splits. 

The  air  is  routed  to  active  workings 
via  the  slopes  and  haulages.  Air  courses 
and  worked-out  areas  are  used  for 
return  air.  Intake  and  return  air  is 
separated  by  concrete  block  walls. 
Each  panel  is  allotted  a  minimum  of 
25,(XX)  cu.  ft.  a  minute.  Overcasts  or 
undercasts  are  used  to  pass  return  air 
from  lower  workings  over  or  under 
the  fresh  air  entering  the  panel.  By 
these  means,  doors  have  been  elimi¬ 
nated  from  haulages. 

jCentrifugal-type  auxiliary  fans  are 
used  to  carry  fresh  air  direct  to  the 
w’orking  face.  These  are  utilized  to 
blow  the  fresh  air  through  metal  or 
flexible  tubing. 

A  fourth  ventilation  shaft  has  been 
completed  and  connections  are  now 


iK'ing  driven  to  it  from  the  under¬ 
ground  workings.  Another  shaft  is 
being  sunk  and  an  additional  one  is 
planned.  These  new  shafts  are  located 
closer  to  the  active  workings. 

.\dequate  ventilation  alone  is  not 
sufficient  to  maintain  satisfactory  at¬ 
mospheric  conditions  underground. 
Therefore,  secondary  features  of  dust 
control  are  widely  practiced.  Each 
loading  unit  is  equipped  with  four 
fixed  water  sprays  and  a  fifth  spray 
with  a  trigger-type  valve  to  be  u.sed  at 
the  discretion  of  the  operator.  .All  drill¬ 
ing  is  done  wet.  Main  haulages  are  wet 
down  at  periodic  intervals.  Each  mine 
is  equipped  with  a  mobile  800-gal. 
water  tank,  with  pump  and  spray  mani¬ 
fold  incorporated,  which  may  be  used 
for  wetting  the  haulage  or  for  fire 
fighting,  if  necessary. 

There  is  a  four-hour  interval  between 
shifts  and  all  blasting  is  done  at  the 
end  of  the  shift.  Fans  are  in  continuous 
service,  and  the  ventilation  is  such  that 
all  smoke  fumes  and  dust  from  blast¬ 
ing  have  been  removed  before  the  on- 


c'oming  shift  enters  a  working  place. 

Education  in  ventilation  and  dust 
control  has  been  intH)!  porated  in  the 
supervisory  training  program.  It  is 
felt  that  this  policy  h.is  paid  off  in 
better  utilization  of  the  ventilation  and 
dnst-control  features  of  the  under¬ 
ground  operations. 

.Maintenance  of  Equipment 

In  mechanized  mining,  the  proper 
maintenance  of  ecpiipment  is  essential 
to  efficiency  of  operation.  Extensive 
maijitenanc'e  anil  repair  facilities  are 
available,  both  underground  and  on 
the  surface,  in  order  to  keep  all  equip¬ 
ment  in  first-cla.ss  condition.  Under¬ 
ground  equipment  includes  motor  pits 
for  locomotive  repair  and  maintenance, 
shops  for  repait  of  tram  cars,  and  a 
shop  in  each  trackless  mining  section, 
with  necessary  tools  and  spare  parts 
for  spot  repairs. 

Minor  maintenance  and  repairs, 
lubrication,  and  inspection  are  per¬ 
formed  by  specialized  personnel 
underground.  All  unit  and  major 


MAN-TRIP  CARS:  A  view  of  one  of  the  man-trip  cars  which  convey  employes  to  underground  working  areas  in  the  TfT  ore  mines.  The  spick- 
and-span  appearance  of  the  mine  and  the  equipment  is  indicative  of  good  housekeeping,  a  “must”  at  all  properties  of  the  Division. 
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()K£  MINERS’  SAFETY  MEETING:  The  heart  of  TC.T’s  safety  program  is  the  group  meeting  held  underground  each  week  by  the  supervisor 
with  his  men.  The  subject  matter  reviewed  is  slanted  to  fit  the  problems  of  each  man  and  each  crew,  with  the  supervisor  guiding  the  discussions. 


ovurliuul  work  on  (‘(jiiipinoiit  i.s  done 
in  the  surfuee  shops. 

ORE-CONDITIONING  PLANT 

There  is  sufficient  variance  in  the 
metallurgical  analysis  of  mine-run  ore 
from  tire  various  mines  on  Red  Moun¬ 
tain  to  make  necessary  the  use  of 
blending  facilities  whereby  raw  ma¬ 
terial  of  fairly  constant  analysis  may 
be  delivered  to  the  blast  furnace. 
Blending  is  at^eomplished  at  the  Cen¬ 
tral  Ore  Conditioning  Plant  at  We- 
nonah.  Here  the  ore,  both  local  and 
imported,  is  crushed,  screened,  and 
blended.  This  not  only  provides  ore  of 
uniform  chemical  analysis  but  also 
allows  for  the  control  of  the  size  and 
the  physical  characteristics  of  the  raw 
material.  At  the  plant,  the  fines  are 
either  sintered  or  bricjuetted  to  pro¬ 
vide  a  large  amount  of  void  space, 
which  is  necessary  to  the  proper  func¬ 
tioning  of  the  blast  furnaces. 

Ore  from  each  mine  is  accumulated 
in  a  storage  yard  and  handled  sep- 
aratelythrough  the  plant.  Seventy-ton 
railroad  cars  of  ore  are  emptied  into  a 
two-car  rotary  dump,  the  ore  falling 
into  a  two-cmnpartment  bin.  From  the 
bin,  the  ore  flows  acn)s.s  grizzlies  which 
remove  the  fines  and  discharge  plus 
.5-in.  material  into  gyratory  crushers. 
The  undersize  from  the  grizzlies  is 
directed  to  belt  t^mveyors  where  it 


recombines  with  the  product  from  the 
crushers.  The  recombined  ore  goes  to 
surge  bins  from  where  it  is  fed  to  vi¬ 
brating  .screens  which  separate  the 
product  larger  than  1)*  in.  from  that 
which  is  smaller.  The  larger  material 
then  goes  to  secondary  crushers. 

Once  again,  the  undersize  material 
from  the  screens  and  the  oversize 
which  has  passed  through  the  crushers 
are  recombined.  Taken  by  belt  con¬ 
veyor  to  the  screening  building,  the 
ore  is  fed  into  a  three-compartment 
bin.  From  the  bin,  the  ore  is  discharged 
into  gas-heated,  vibrating  screens 
which  separate  it  into  three  sizes: 
coarse,  medium,  and  fines.  A  )*  per  cent 
sample  is  automatically  taken  from 
each  of  the  three  sizes  so  that  each  size 
may  be  tested  for  chemical  analysis. 

From  the  screening  plant,  the  coarse 
and  medium  ores  are  conveyed  to 
their  respective  storage  silos.  There 
are  48  silos,  each  having  a  capacity  of 
800  tons.  Ore  from  each  mine  is  kept 
in  .separate  silos  so  that  blending  to 
the  desired  chemical  analysis  and  size 
can  be  effected. 

High-grade  foreign  ores  are  han¬ 
dled  through  the  plant  in  the  same 
manner  as  the  local  ores;  separate  silos 
are  provided  for  their  storage. 

The  24  silos  for  each  of  the  coarse 
and  medium  ore  products  are  arranged 
in  six  groups,  with  each  group  of  four 


discharging  into  a  common  hopper. 
Blends  of  the  desired  chemical  analysis 
are  obtained  by  varying  the  speed  of 
the  cxToveyor  belts  by  which  the  ore 
is  discharged  from  the  hoppers. 

The  blended  products  are  collected 
and  transferred  by  belt  conveyor  to 
the  loading  bins.  In  this  transfer,  each 
product  is  weighed  and  a  sample  is 
automatically  taken  for  a  check  on 
the  chemical  analysis  of  the  blend. 
The  blended  products  are  loaded 
into  railroad  cars  and  shipped  to  the 
blast  furnaces. 

Sintering 

The  physical  properties  of  ore  fines 
render  them  unsuitable  for  use  in  the 
blast  furnaces.  The  small  particles 
would  not  permit  the  necessary  air 
space  for  smelting;  furthermore,  much 
of  this  material  would  be  blown  from 
the  furnace  stack  by  the  tremendous 
blasts  of  air  which  are  introduced 
through  the  tuyeres  near  the  furnace 
hearths.  At  the  Central  Ore  Condition¬ 
ing  Plant,  two  methods  are  employed 
for  agglomerating  this  material,  or  fus¬ 
ing  it  into  pieces  sufficiently  large  for 
use  in  the  furnaces.  One  method  is 
sintering,  whereby  fusion  is  accom¬ 
plished  by  the  application  of  heat.  The 
other  is  briquetting,  through  which  the 
ore  is  mixed  with  a  binder  and  pressed 
to  form  egg-shaped  pieces,  which  are 
called  briquettes. 
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Fines  from  the  various  ore  mines  are 
fed  from  the  screening  plant  into  bins 
in  the  sintering  plant,  the  material  from 
each  mine  being  stored  separately. 
Bins  are  also  provided  for  coke,  flue 
dust,  aiid  other  materials  used  in  the 
agglomerating  processes. 

In  sintering,  flue  dust,  which  is  prin¬ 
cipally  unsmelted  fine  ore  recovered 
from  the  blast  furnaces,  is  added  to  the 
fines  recovered  during  crushing  and 
screening.  Coke  supplies  the  heat 
nec'essary  for  fusion.  Tlie  materials  are 
fed  from  the  bins  by  proportional  feed¬ 
ers  to  conveyor  belts.  As  the  blend  is 
conveyed  to^  the  sintering  plant,  hot 
sinter  fines  which  have  passed  through 
the  sintering  beds  are  added  to  the  top 
of  the  material  on  the  conveyor  belts. 
The  sinter  fines  help  to  maintain  the 
porosity  of  the  sintering  beds. 

The  entire  mixture  is  discharged  into 
a  pug  mill  for  thorough  mixing  and 
then  split  by  a  revolving  distributor 
into  three  equal  parts,  one  for  each  of 
the  three  sintering  machines.  The  ma¬ 
terial  for  each  sintering  machine  then 
passes  into  a  revolving  drum-type  pug 
mill  where  the  necessary  amount  of 
water  is  added  and  the  materials  are 
again  mixed.  The  feed  then  moves  to 
the  sintering  machines  where  a  gas 
flame  ignites  the  combustible  materials 
in  the  mixture.  Burning  is  accelerated 
by  a  down  draft  of  air  drawn  through 


the  sintering  bed  by  a  centrifugal  fan. 
.\s  the  material  advances  slowly  on  the 
continuously  moving  sintering  bed,  the 
ore  fines  are  fu.sed.  The  sinter  dis¬ 
charges  the  fu.sed  ore  from  the  ma¬ 
chines  across  stationarv  grizzlies  where 
the  return  fines  are  removed,  after 
which  the  ore  goes  dirwt  to  railroad 
cars.  Water  sprays  located  in  the 
chutes  and  over  the  tracks  are  used 
for  cooling  the  sinter. 

Briquetting 

At  present,  bri(juetting  is  being  done 
intermittentlv,  on  an  experimental 
basis.  In  this  type  of  agglomeration, 
Portland  cement  is  used  as  a  binder. 
Blended  ore  fines  and  a  small  (juantity 
of  cement  are  mixed,  and  moisture  is 
added  in  a  pug  mill.  The  mixture  is 
passed  between  briquetting  rolls  which 
contain  corresponding  indentations  for 
the  formation  of  bri(juettes.  The  bri- 
(piettes  pass  acro.ss  a  screen  before 
being  loaded  into  railroad  cars.  A  shed 
is  provided  over  the  loading  tracks  so 
that  the  bri(juettes  can  be  stored  under 
cover  for  24  hours. 

LIMESTONE  MINE 

Limestone  is  used  in  comparatively 
small  (juantities  at  the  blast  furnaces. 
Its  prineipal  use  is  as  a  flux  in  the  open- 
hearth  process  of  steel  manufacture. 
.All  of  TCd’s  rerjuirements  are  supplied 


by  the  No.  5  Limestone  .Mine  at  .\lus- 
coda.  The  limestone  is  mined  from  a 
deposit  lying  ab(ne  the  iron  ore  strata 
and  is  brought  to  the  surface  tlnough 
a  slope  of  the  No.  5  Iron  Ore  .Mine, 
no  longer  being  worked  for  hematite. 

The  mining  practice  at  No.  5  lame- 
stone  Mine  varies  within  the  mine  and 
consists  of  three  types:  panel  mining, 
open  stoping,  and  haulageway  devel¬ 
opment.  A  panel  consists  of  a  haulage¬ 
way  and  an  air  course  driven  approxi¬ 
mately  along  the  strike,  with  rooms 
turned  oblicjuely  up  the  dip  from  the 
air  course.  It  is  similar  to  the  mech¬ 
anized  panels  operated  in  the  ore  mine. 
The  roof  formation  is  sufficiently 
strong  to  re(|uire  no  timbering;  there¬ 
fore,  the  principal  operations  are  drill¬ 
ing,  blasting,  and  loading.  Currently, 
one  panel  is  in  operation. 

Booms  are  driven  25  ft.  wide  in  the 
lower  bed  of  lim<*stone.  The  middle 
bench  is  taken  down  by  back-stoping 
but  is  carried  about  25  ft.  track  of  tlu; 
face  during  driving.  The  upper  bench 
is  not  drilled  until  the  room  is  com¬ 
pleted,  after  which  it  is  drilled  and 
blasted  from  the  room  limit  backward 
to  the  air  cour.se. 

Two  drill  jumbos  are  in  use  in  the 
panel.  The  first  is  rubber  mounted  and 
the  other  is  a  converted  drill-mounted 
half-track.  A  29-hole,  60-degree  single 
vee  round  is  drilled  into  each  fac'e,  with 


ORE  CONUITIONINC:  Mine-run  ore  from  the  varioas  mines  on  Red  Mountain  is  crushed,  screened,  and  blended  in  the  ('entral  Ore  (Condi¬ 
tioning  Plant  at  VVenonah.  This  provides  ore  of  uniform  chemical  analysis  and  controls  the  size  and  physical  characteristics  of  the  raw  material. 
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OVKRIIAUIJNC  EQUlPMENTi  At  least  once  a  year,  all  major  sectional  equipment  used  underground  is  brought  to  the  shops  on  the  surface 
for  complete  overhaul  jobs,  huch  preventive  maintenance  insures  long  periods  of  operation,  with  a  minimum  of  equipment  “down  time.” 
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templates  being  used  to  align  the  drills. 
The  average  advance  from  a  blast  is  8  ft. 

The  blast  holes  are  loaded  with  car¬ 
tridges  of  60  per  cent  gelatin  dynamite. 
Prepared  bags  of  clay  stemming  are 
utilized  for  tamping  the  dynamite 
charge  in  each  blast  hole.  Detonation 
is  accomplished  by  means  of  electric 
blasting  caps,  connected  to  a  perma¬ 
nent  blasting  circuit.  Blasts  in  all  faces 
are  fired  at  once,  at  the  end  of  a  shift. 

An  electrically  driven,  crawler-type 
loader  similar  to  the  type  employed  in 
the  ore  mines  is  used  for  recovering  the 
blasted  limestone.  The  loader  is  serv¬ 
iced  by  two  Diesel  shuttle  cars  which 
dump  from  a  ramp  into  mine  cars.  The 
Diesel  engines  are  ecjuipped  with  ex¬ 
haust  gas  scrubbers  in  which  sodium 
sulphite  and  hydroquinone  are  used 
to  remove  the  fumes. 

At  present,  three  headings  are  oper¬ 
ating  with  drag  scrapers. 

Haulageways  and  panels  are  devel¬ 
oped  with  two  track-mounted  shovel 
loaders.  The  loaders  discharge  by  con¬ 


veyor  direct  into  5-ton  mine  cars  which 
are  switched  by  a  10-ton  locomotivej 
The  drilling  is  done  from  a  rubber- 
tired  drill  jumbo  identical  with  that 
used  in  panel  mining. 

Haulage  in  each  heading  is  inde¬ 
pendent  of  other  working  areas  and 
is  directly  accessible  to  the  hoisting 
slope.  The  broken  stone  is  loaded  by 
shuttle  car  or  drag  into  5-ton  end-dump 
cars  which  are  made  up  into  trams  of 
six  or  eight  cars.  The  trams  are  pulled 
by  lO-ton  and  20-ton  locomotives.  The 
loaded  cars  of  stone  are  dumped  by 
an  air-operated  end-dump  into  skips 
at  the  slope,  each  of  which  has  a 
capacity  of  one  car. 

The  limestone  mine  is  ventilated  by 
the  same  fan  which  provides  air  for 
No.  6  Iron  Ore  Mine.  In  most  aspects, 
ventilation  and  dust  control  are  similar 
to  those  in  the  ore  mines. 

Surface  Processing 

After  the  limestone  is  dumped  by 
the  skip  cars  into  a  surge  bin  at  the 


surface,  the  stone  is  fed  into  a  jaw 
crusher  with  a  7-in.  setting.  \  slowly 
moving  conveyor  belt  serves  as  a  pick¬ 
ing  table  in  moving  the  crusher  prod¬ 
uct  to  a  vibrating  screen  with  5-in.- 
square  openings.  The  plus  5-in.  ma¬ 
terial  moves  from  the  screen  direct  to 
railroad  cars  for  shipment  to  the  blast 
furnaces.  The  screen  undersize  dis¬ 
charges  into  a  .secondary  cone  crusher. 

The  secrmdary  product  is  wet- 
screened  to  separate  the  plus  X-in. 
material  from  the  smaller  sizes.  The 
plus  X-in.  stone  is  again  wet-scret*ned. 
All  material  which  will  not  pass  through 
a  lO-mesh  screen  is  shipped  to  the  open- 
hearth  furnaces.  The  .screen  under¬ 
flow  solids  are  pumped  to  a  settling 
tank  where  the  solids  settle  out  and 
the  clarified  water  overflows  and  re¬ 
turns  to  the  plant.  The  cone  underflow 
is  flumed  to  a  tailings  pond. 

IX)LOMITE  QUARRY 

Dolomite,  used  as  a  fluxing  stone  in 
the  blast  furnaces,  is  obtained  from 


QUARRY  DRILI.INC:  After  the  overburden  has  been  removed,  the  drilling  of  vertical  blast  holes  along  the  rim  of  the  dolomite  quarry  face,  which 
varies  from  65  to  70  ft.  high,  is  accomplished  with  crawler-mounted,  electric-powered  rotary  drill  machines.  All  drilling  is  done  dry. 
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(^UAKKY  BLASTING:  The  explosivest  used  in  primary  blasts  in  the  quarry  at  Dolonah  are  standard-size  cartridges  of  Celamite  and  Hercomite. 
The  dynamite  charges  are  detonated  with  Primacord  attached  to  delay  electric  blasting  caps,  which,  in  turn,  are  connected  to  a  permanent  power 
circuit.  Blasts  are  fired  once  or  twice  during  each  working  day.  Excellent  fragmentation  of  the  dolomite  is  consistently  obtained. 


tin*  Dolonuh  Dolomite  Quarry.  This 
(jiiarry,  covering  an  area  of  almost  1(K) 
acres,  is  operated  in  the  Ketona  for¬ 
mation.  The  thickness  of  the  dolomite 
in  the  currently  developed  area  varies 
from  no  to  400  ft. 

The  overburden,  averaging  15  ft.  in 
thickness,  is  removed  by  the  u.se  of 
hulldo/ers,  pans,  draglines,  and  trucks. 
Drilling  holes  for  blasting  in  the  quarry 
face,  which  varies  in  height  from  65 
to  70  ft.,  is  accomplished  with  crawler- 
mounted  rotary  drills.  The  drills  are 
ehx’tric-jMiwered  machines  with  an 
air  compressor  and  a  dust  collector 
mount(‘d  on  each  unit.  Blast  holes  are 
drilled  vertically  behind  the  face.  The 
drilling  is  done  dry. 

The  explosives  usi‘d  for  blasting  are 
Celamite®  and  Hercomite®  in  stand¬ 
ard-size  cartridges.  Dc'tonation  of  the 
explosives  charges  is  accomplished  by 
tin*  use  of  Primacord*  attached  to 
delay  electric  blasting  caps,  with  the 
cap  leg  wires  connectt*d  to  a  perma¬ 
nent  circuit.  Blasts  are  fired  ontv  or 
twice  during  each  working  day. 

la)ading  ecpiipment  at  the  (juarry 
consists  of  two  21t  to  3-cu.  yd.  electric 
crawU-r  shovels  and  a  l)t-cu.  yd.  Diesel 
shovel  which  is  used  as  a  standby  and 
to  augment  the  capacity  of  the  electric 
shovels.  The  two  electric  shovels, 
winking  two  shifts  a  day,  have  a  com¬ 
bined  loading  capacity  of  2,.5(K)  tons 
of  broken  ilolomite  a  day. 


Crushing  and  Sizing 

The  shovels  load  direct  into  six  12- 
cu.  yd.,  side-dump  Diesel  trucks,  for 
hauling  acro.ss  the  quarry  H(K)r  to  a 
dumping  station.  At  the  dumping  sta¬ 
tion,  the  dolomite  is  fed  into  skips 
which  carry  it  up  an  incline,  approxi¬ 
mately  375  ft.,  and  deposit  it  into  a 
primary  gyratory  crusher.  The  crusher 
product  is  wet-screened,  and  plus  4-in. 
stone  g(H*s  to  a  secondary  crusher. 
The  undersize  is  again  .screened  on 
)i-in.-s(|uare  opening  screen  cloth.  The 
secondary  product  passes  to  an  iden¬ 
tical  screen.  Plus  ^-in.  material  dis¬ 
charges  into  railroad  cars  for  shipment 
to  the  blast  furnaces.  The  undersize 
from  both  screens  is  once  again  re¬ 
screened  wet,  with  plus  0.12-in.  mate¬ 
rial  being  loaded  for  shipment  to  the 
open-hearth  furnaces.  The  underflow, 
consisting  of  fine-size  solids  and  water, 
is  pumped  from  the  screens  to  a  tail¬ 
ings  pond  for  disposal. 


safp:ty  pr(k;ram 


•H<  K.  II.  S.  I’ut.  Off.  In 
Tin*  Ensi^jn-Hiikford  Coiiipuny. 


As  attested  by  the  many  high  awards 
which  have  been  earned  by  thi;  va¬ 
rious  units  of  the  (4re  Mines  and  Quar¬ 
ries  Works,  paramount  importance 
within  the  works  is  placed  on  safety. 
Owing  to  a  comprehensive  safety  pro¬ 
gram,  atx‘id<*nt-frequency  and  acci¬ 
dent-severity  rates  have  decreased 
steadily  in  the  past  five  years.  The  fre¬ 
quency  rate  of  7.68  for  the  year  1952 
showed  a  60  per  cent  reduction  from 
that  of  1947;  the  severity  rate  of  4.43 


showed  a  46  per  cent  reduction.  No.  5 
Limestone  Mine  has  been  the  recipient 
of  the  Sentinels  of  Safety  trophy  five 
times.  The  Dolonah  Dolomite  Quarrv 
has  bt*en  awarded  the  coveted  bronze 
trophy  four  times. 

These  accomplishments  may  be  at¬ 
tributed  mainly  to  the  adoption  of  roof 
bolting,  the  mechanized  mining  oper¬ 
ations,  an  improved  safety-training 
program,  and  a  more  alert  and  effective 
method  of  supervision. 

Safety  training  begins  when  an  ap¬ 
plicant  is  accepted  for  employment 
and  continues  as  long  as  he  is  em¬ 
ployed.  The  new  employe  receives  an 
illustrated  booklet  which  outlines  the 
responsibility  of  employe  and  man¬ 
agement  with  regard  to  safety.  Safe 
practices  are  illustrated  by  photo¬ 
graphs  and  sketches;  correct  proce¬ 
dure  instructions  are  itemized  under 
each  safety  practice. 

The  new  employe  is  at  once  given  a 
short  talk  on  safety  by  the  mine  fore¬ 
man,  who  initials  a  safety  instruction 
sheet.  This  serves  as  a  check  sheet  to 
assure  proper  instruction  and  as  a  rec¬ 
ord  that  such  instruction  has  been 
given.  Not  later  than  15  days  after 
the  date  of  employment,  the  check 
sheet  is  again  initialed  by  supervisors 
and  the  safety  inspector,  after  which 
it  becomes  a  part  of  the  employe’s  per¬ 
manent  record.  Crew  leaders,  foremen, 
and  safety  in.spectors  work  together  to 
tlevelop  good  safety  habits  in  the 
new  employes. 
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The  continuing  safety  program  for 
all  employes  consists  of  short  weekly 
huddle  meetings;  monthly  meetings 
conducted  in  underground  and  surface 
safety  halls  under  the  direction  of  mine 
officials  and  safety  inspectors;  the  issu¬ 
ance  of  safe-practice  cards  dealing  with 
specific  hazards;  and  a  quarterly  pub¬ 
lication,  The  Ore  Miner,  which  deals 
chiefly  with  safety,  and  which  is  mailed 
to  the  employe’s  home.  In  addition, 
safety  placards  are  posted  weekly. 
Safety  reminders  entitled  “Safety  Re¬ 
minder  of  the  Day”  are  posted  daily  on 
a  bulletin  hoard  located  at  each  mine 
portal.  First-aid  training  is  given  to 
all  employes.  Supervisory  safety  train¬ 
ing  is  given  to  all  supervisors  at 
monthly  meetings.  Materials  used  at 
these  meetings,  conducted  by  the 
Safety  Department,  consist  of  litera¬ 
ture  and  films  furnished  by  the  Na¬ 
tional  Safety  Council,  which  are  appli¬ 
cable  to  supervisory  training.  Reviews 
of  company  safety  standards  and  state 
metal-mine  codes  are  a  regular  part 
of  the  program. 

Hard  hats,  safety-toe  shoes,  and 
goggles  are  standard  protective  equip¬ 
ment.  The  goggles  are  furnished  bv 
the  company.  The  wearing  of  goggles 
is  recjuired  whenever  there  is  a  hazard 
from  flying  objects. 

Since  haulage  accidents  constitute 
about  20  per  cent  of  the  total  disabling 
accidents  in  the  ore  mines,  much  em¬ 
phasis  is  placed  on  this  phase  of  safety. 
In  recent  years,  many  improvements 
have  been  made  in  the  physical  con¬ 
dition  of  haulageways  and  equipment, 
and  rules  governing  the  safe  operation 
of  equipment  have  been  tightened. 

Handling  Explosives 

The  u.se  of  large  (juantities  of  ex¬ 
plosives  refjuires  rigid  regulations  in 
their  handling,  in  order  to  minimize 
the  hazard.  Great  care  is  devoted  to 
the  proper  storage  and  handling  of 
dynamite  and  detonators.  Only  prop¬ 
erly  (jualified  and  thoroughly  trained 
personnel  are  permitted  to  handle 
explosives  and  blasting  .supplies. 

Roof  bolting,  discus.sed  elsewhere  in 
this  article,  has  resulted  in  a  decrease 
of  from  20  per  cent  of  the  total  dis¬ 
abling  accidents  resulting  from  rock 
falls  in  1947,  to  12  per  cent  of  the  total 
in  1952.  Since  the  inauguration  of  roof 
bolting  in  1948,  there  have  been  no 
fatalities  as  a  result  of  rcK'k  falls. 


All  accidents,  regardless  of  severity, 
are  investigated.  Disabling  accidents 
are  looked  into  by  a  committee  com- 
po.sed  of  the  superintendent,  chief 
mine  inspector,  local  mine  inspector, 
mine  captain,  mine  foreman,  assistant 
mine  foreman  in  the  area,  and  wit¬ 
nesses  of  the  accidents. 

All  nondisabling  and  near  accidents 
are  investigated  by  the  supervisor,  who 
fills  out  a  standard  form  report  of  each 
accident  and  sends  it  to  the  local  super¬ 
intendent’s  office,  with  the  supervisor’s 
recommendations  for  the  prevention 
of  similar  accidents. 

A  monthly  booklet,  describing  all 
disabling  injuries  for  the  previous 
month  and  containing  statistics  show¬ 
ing  the  accident  standing  of  each 
supervisor,  is  issued  to  mine  captains, 
mine  foremen,  and  assistant  mine  fore¬ 
men  in  underground  operations. 

COAL  MINES  WORKS 

All  coke  used  in  the  blast  furnaces 
of  the  Tennes.see  (Joal  &  Iron  Division 
is  made  from  coal  taken  from  the  Di¬ 
vision’s  five  coal  mines  in  the  Warrior 


Coal  Basin,  hwated  from  4)4  to  12)4 
miles  by  rail  from  the  coke  plant  at 
Fairfield  Steel  Works. 

The  principal  choking  coal  .seams  in 
the  field  are  the  Pratt  and  the  Mary 
Lee.  Operations  in  the  Docena,  Edge- 
water,  and  Short  Creek  Coal  .Mines  ar«* 
in  the  Pratt  Seam,  while  Hamilton  Coal 
Mine  produces  from  the  Mary  Lee 
Seam.  The  newest  mine.  Concord,  op¬ 
erates  in  the  American  Seam,  a  part 
of  the  Pratt  Group. 

The  height  of  the  seams  being 
worked,  including  partings,  ranges 
from  34  to  97  in.  The  coal  is  a  moder¬ 
ately  hard  bituminous,  except  that  in 
the  American  Seam,  which  is  highly 
fractured  and  friable.  Rock  partings 
within  the  seams  are  made  up  of  2 
to  5  in.  of  “bone”  near  the  top  of  the 
seams,  and  shale  or  sandy  partings  13 
to  27  in.  above  the  bottom.  Bottom 
rock  is,  generally,  substantial  shale  or 
sandy  shale.  Roof  rock  varies  from  a 
massive  sandstone  to  a  very  friable, 
carbonaceous,  and  fossiliferous  shale. 
The  roof  strata  are  made  up  of  thinly 
laminated  beds  of  shale  interspersed 


AFTER  A  BEAST:  A  close-up  of  a  .3-cii.-yd.  crawler-mounted  electric  power  shovel  in  the 
quarry  as  it  loads  blasted  dolomite  into  I.Vlon  trucks  for  delivery  to  the  dumping;  station. 
Working  two  shifts,  two  power  shovels  have  a  comhined  loading  capacity  of  2,.StHt  tons  a  day. 
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with  sand  stringers  and  fossiliferous 
bedding  planes. 

All  of  TCI’s  coal  mines  are  fully 
mechaniz<*d  and  completely  etjuipped 
with  mobile  mining  ecjuipment,  with 
the  exception  of  Doc-ena  where  coal  is 
loaded  onto  shaker  conveyors.  At  the 
Docena,  Edgewater,  and  Hamilton 
mines,  coal  is  hoisted  to  the  surface 
from  the  underground  dump  by  skips 
in  a  vertical  shaft.  At  the  Short  Creek 
and  (yonc-ord  mines,  rubber  conveyor 
lK*lts  are  used. 

Tl»e  r(X)m-and-pillar  method  of  min¬ 
ing  is  billowed  in  the  (^oal  Mines 
Works.  The  basic  phases  of  the  oper¬ 
ating  cycle  in  a  mobile  operation 
within  the  works  are  r(M)f  bolting,  cut¬ 
ting,  drilling,  bla.sting,  and  loading. 

Roof  Bolting 

H(M)f  bolting  in  the  coal  mines  is 
som(‘what  similar  to  that  in  the  ore 
mines,  with  minor  differences  in  prac¬ 
tice  being  occasioned  by  dissimilarity 
of  roof  conditions.  All  roof-bolting 
materials  are  manufactured  at  the* 
Division’s  F'airfield  Steel  Works. 

Roof  bolting  has  resulte*d  in  a 
marke'd  decrease  in  accidents  from 


roof  falls,  and  has  been  a  main  factor 
in  tonnage  increa.ses  from  loading 
equipment.  Research  and  testing  of 
this  method  of  roof  support  are  part 
of  a  continuing  program  to  increase 
still  further  the  effectiveness  of  this 
new  type  of  roof  support. 

Cutting,  l>rilling,  and  Blasting 

fh'fore  blasting,  the  face  is  either 
undercut,  centercut,  or  overcut  by  a 
caterpillar  or  tire-mounted  mining  ma¬ 
chine  equipped  with  a  9-ft.  cutter  bar. 
Slicing  out  a  thin  .section  at  the  base, 
the  center,  or  the  top  of  the  coal  seam 
assures  a  more  complete  fall  during 
blasting  operations. 

The  cutter  bars  of  the  mining  ma¬ 
chines  are  hollow,  permitting  piping 
of  water  to  the  cutting  head  and  thus 
allaying  coal  dust  at  its  principal 
source.  Before  entering  a  place,  all 
coal-cutting  crews  make  necessary  gas 
and  ro<)f  tests.  Any  dangerous  condi¬ 
tions  are  corrected  before  the  machine 
is  trammed  to  the  face.  The  machine 
crews  al.so  drill  the  face  for  blasting. 

As  the  cutting  machine  crew  moves 
out  of  a  place  the  shot  firer  moves  in. 
After  making  further  tests  for  gas  and 


for  roof  and  rib  conditions,  he  loads 
the  blast  holes  with  charges  of  per¬ 
missible  powder  and  makes  the  wire 
c-onnections  fcr  detonating  the  blast. 
All  entrances  to  a  place  to  be  blasted 
either  are  guarded  by  company  per¬ 
sonnel  or  have  prominently  displayed 
signs  reading  “Danger  —  Blasting.” 

Loading  and  Haulage 

The  mobile  loaders  in  the  c-oal  mines 
are  of  a  design  similar  to  those  at  the 
ore  mines,  but  with  additional  features 
which  adapt  them  especially  to  coal 
loading.  All  of  the  mobile  machines 
are  equipped  with  spray  nozzles  on 
the  loading  head  to  allay  dust. 

Following  a  blast  in  a  place,  the 
loading  crew  makes  tests  for  gas  and 
for  roof  and  rib  conditions.  Frequent 
tests  are  made  throughout  the  load¬ 
ing  cycle.  The  loading  machine  dis¬ 
charges  into  shuttle  cars  which,  in  turn, 
unload  into  mine  cars.  The  mine  cars 
are  hauled  by  a  car  tugger  hoist  oper¬ 
ated  by  means  of  a  remote  control 
switch  placed  convenient  to  the  shut¬ 
tle  car  operator.  When  a  trip  of  cars 
is  loaded,  a  sectional  loc'ornotive  trams 
it  to  a  swap-out  sidetrack  and  returns 


TAMPING  EXPLOSIVES:  All  blast  holes  in  a  working  face  in  the  coal  mines  are  thoroughly  cleaned  with  a  scraper  before  they  are  loaded  with 
charges  of  permissible  powder.  After  the  charge  of  explosives  in  each  drill  hole  is  in  place,  the  hole  is  tamped  to  the  collar  with  clay  or  rock  dust. 
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LOADING  THE  COAL:  Following  a  blast  in  a  room,  the  broken  coal  is  excavated  by  caterpillar-mounted  loading  machines  and  discharged  into 
shuttle  cars  which,  in  turn,  unload  into  mine  cars.  The  excavating  machines  are  equipped  with  spray  nozzles  on  the  loading  head  to  allay  dust. 


to  the  loading  point  with  empties.  A 
mainline  haulage  crew  moves  the 
loaded  mine  cars  from  the  swap-out 
track  to  a  central  dump,  from  where 
they  are  carried  to  the  surface. 

Ventilation 

All  mines  are  ventilated  by  either 
electrically  driven  centrifugal  or  pro¬ 
peller-type  exhaust  fans  located  on  the 
surface,  or  by  a  combination  of  them. 
At  present,  there  are  five  centrifugal 
and  eight  propeller  fans  in  operation, 
with  two  additional  propeller  fans 
under  construction.  All  fans  have  aux¬ 
iliary  drives  and  two  are  dual  installa¬ 
tions,  complete  with  fans  and  drives. 
The  fans  are  on  a  separate  power  cir¬ 
cuit,  independent  of  the  underground 
circuit,  and  are  automatically  oper¬ 
ated.  In  the  event  of  electric  power 
failure,  the  auxiliary  drive  automati¬ 
cally  starts  and  continues  to  operate 
until  the  power  is  restored.  Should  th(* 
auxiliary  drive  fail  to  start,  a  centrally 
located  signal  system  sounds  an  alarm 
and  maintenance  personnel  are  .sent 
immediately  to  correct  the  trouble. 

Should  an  electric  power  failure  w- 
cur  at  the  dual  fans,  standby  fans  auto¬ 
matically  start  and  the  air  is  transferred 
by  means  of  hydraulically  operated 
doors  in  the  fan  duct. 

All  fans  are  inspected  daily  and 
weekly.  A  special  detailed  in.spection 


and  test  is  conducted  every  six  months. 

All  mines  are  ventilated  on  the  split 
system,  which  eliminates  the  use  of 
ventilating  dot)rs.  Fresh  intake  air  is 
supplied  to  all  working  sections. 
Multiple  intake  and  return  airways  are 
provided  to  pass  the  required  volume 
of  air.  All  haulages  within  the  mines 
are  on  fresh  intake  air. 

Overcasts  are  constructed  of  pre¬ 
fabricated  .steel,  concrete,  and  concrete 
blocks.  A  short  piece  of  6-in.  pipe  with 
a  removable  cap  is  placed  in  the  over¬ 
cast  to  permit  rock  dusting  the  return 
airways  by  high-pressure  rock-du.sting 
machines.  When  an  overcast  has 
served  its  purpose,  it  can  be  dismantled 
and  removed  to  another  location. 

Ventilation  technicians,  who.se  duty 
it  is  to  measure  the  volume  of  air  and 
methane  content  at  the  intake,  last 
cros.scut,  and  the  return  of  all  splits 
and  working  places,  are  assigned  to 
each  mine.  Bottle  samples  of  the  return 
air  from  the  various  splits  are  taken  for 
checking  with  a  methane  detector.  It 
is  required  that  the  ventilation  for  an 
••ntire  mine  be  measured  at  least  once 
a  week.  Daily  and  monthly  reports  are 
made  by  the  ventilation  technicians. 

Dust  Control 

Since  air-borne  coal  dust  can  serve 
to  propagate  even  a  minor  (“xplosion 
with  disastrous  results,  one  of  the  most 


important  features  of  safety  practice 
at  the  coal  mines  is  the  prevention  of 
air  suspension  of  coal  <lust.  In  addi¬ 
tion  to  the  use  of  water  sprays  on  coal¬ 
handling  wjuipment  to  wet  down  the 
material  during  mining,  liberal  use  is 
made  of  pulverized  dolomite,  marble, 
and  limestone  to  render  coal  dust  inert. 

Rock  dust  is  distributed  in  all  active 
areas  by  band  and  by  ele*ctrically  oper- 
at<‘d  rfK,‘k-dii.sting  machines.  Active 
working  places  are  dusted  to  within 
15  ft.  of  the  face.  All  haulages  and 
return  airways  are  dusted  onco  each 
month.  Hock  dust  samples  are  taken 
throughout  the  mine  by  the  ventilation 
technicians  and  sent  to  the  (aial  Mines 
Laboratory  for  analyses. 

C:OAL  PREPARATION 

Bec-au.se  the  coal  seams  in  Alabama 
are  interspersed  with  nn-k  partings, 
extensive  preparation  is  recjiiired  Ix*- 
fore  the  coal  can  be  use-d  in  coke  ovens. 
PrcK-eeding  on  the  theory  that  coal  can 
be  cleaned  mechanically  on  the  surface 
more  efficiently  than  by  .selective  min¬ 
ing  underground,  TCI  has  installed 
coal-preparation  plants  at  each  of  its 
coal  mines.  These  vary  considerably  in 
equipment  and  principles  of  operation. 
The  preparation  plant  at  Concord,  the 
latest  installation,  is  one  of  the  most 
modern  and  efficient  in  America. 

.\t  the  underground  dump  station  in 
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R(K)F  SUPPORT  —  C-'OAL  MINKS:  To  prevent  the  initial  flexure  of  roofs  in  TCT’s  coal  mines, 
steel  bolts  are  installed  in  the  rtMifs  immediately  after  each  place  has  been  cleaned  up.  The 
adoption  of  roof  holtiiif;  has  resulted  in  a  marked  decrease  in  accidents  from  roof  falls  and  has 
been  a  main  factor  in  developinf;  tonnage  increases  from  the  loading  equipment. 


TF.STING  R(M)F  BOLTS:  A  representative  numher  of  roof  bolts  are  tested  to  determine 
ss’hether  they  have  been  properly  installed.  The  test  consists  of  subjecting  a  load  to  a  holt 
until  it  either  slips  or  breaks.  Rind  bolting  has  effected  definite  savings  in  time  formerly  required 
to  bar  down  hM>se  material  and  to  clean  up  nonmetallic  rtK'k  in  working  places. 


the  Concord  mine,  8-ton  mine  cars  are 
automatically  spotted  in  a  360-degree 
revolving  two-car  rotary  dump  where 
run-of-mine  coal  is  discharged  into  a 
surge  hopper  below.  From  the  surge 
hopper,  material  is  fed  through  two 
parallel  lines  of  screening  and  crush¬ 
ing  equipment.  The  oversize  material 
from  .screening  is  fed  through  a  roller 
crusher  and  then  recombined  with  the 
undersize  and  dropped  to  a  double 
surge  bin. 

From  the  surge  bin,  the  run-of-mine 
coal  is  fed  onto  a  “buffer”  belt  which 
brings  material  flow  up  to  the  speed  of 
the  main  slope  conveyor  which  it  feeds. 
The  main  belt  is  a  42-inch  steel  cord 
conveyor  having  2,4.50-ft.  centers.  It 
lifts  coal  a  vertical  distance  of  730  ft. 
at  a  speed  of  575  ft.  a  minute  to  the 
crusher  building  on  the  surface.  Pow¬ 
ered  by  three  300-hp.  motors,  the  buf¬ 
fer  belt  is  designed  for  a  peak  load 
of  1,0(X)  tons  an  hour. 

Passing  under  a  rectangular  magnet 
for  the  removal  of  scrap  iron,  the  coal 
discharges  from  the  buffer  belt  through 
a  splitter  carriage  which  diverts  the 
flow  equally  to  two  parallel  lines  of 
equipment.  Flow  can  be  diverted  to 
only  one  line  if  nece.ssary.  Each  line 
consists  of  a  double-deck  vibrating 
screen  and  a  revolving  breaker.  Over¬ 
size  product  from  the  8-in.  top  deck  of 
the  screen  is  rock  and  is  diverted  to  a 
crusher  for  reduction  and  di.sposal  as 
refuse.  Oversize  from  the  2-in. -square 
opening  panels  of  the  bottom  deck 
passes  to  the  breaker.  Plus  2-in.  ma¬ 
terial,  retained  on  the  2-in. -round 
opening  perforated  shell  panels  in  the 
breaker,  pa.s.ses  through  the  peripheral 
di.scharge  at  one  end  and  into  the 
crusher  previously  mentioned.  Minus 
2-in.  bv  zero  undersize  from  the  bot¬ 
tom  deck  of  the  vibrating  screen  and 
the  larger  coal  from  the  breaker  com¬ 
bine  for  transfer  by  belt  conveyor  to 
the  blending  bins. 

.At  this  point,  approximately  25  per 
c'ent  of  the  run-of-mine  material  has 
been  eliminated  as  rock. 

Blending 

The  blending  section  consists  of 
three  rows  of  eight  bins  each  and  pro¬ 
vides  storage  capacity  for  approxi¬ 
mately  6,000  tons.  Th(‘  purpose  of  the 
bins  is  to  provide  surge  capacity  and 
uniform  quality  for  size  and  ash  con¬ 
tent.  They  are  filled  with  the  minus 
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2-in.  by  zero  material.  Divided  into 
four  pockets  each  for  blending,  they 
are  filled  by  a  traveling  tripper-shnttle 
unit  with  the  minus  2-in.  by  zero  ma¬ 
terial,  according  to  a  prearranged  plan. 
The  blended  coal  is  discharged  from 
the  four  pockets  through  a  common 
tlraw-off  gate  at  each  bin  to  eight 
variable-speed  feeder  belts. 

Sizing 

The  feeder  belts  discharge  onto  a 
single  54-in.  belt  conveyor  and  thence 
to  a  surge  bin  at  the  top  of  the  main 
building.  F’rom  here  the  material  moves 
by  variable-speed  belt  and  a  scraper 
conveyor  for  distribution  to  any  com¬ 
bination  or  all  of  five  double-deck 
sizing  screens,  each  screen  being 
equipped  with  water  sprays. 

Cone  Separation 

Division  is  made  at  2  by  5  16  in., 
with  the  oversize  being  conveyed  to  a 
cone  for  cleaning  in  a  sand-water  me¬ 
dium.  After  separation  in  the  cone, 
both  the  coal  and  the  rock  are  washed 
on  vibrating  screens  e(juipped  with 
sprays  for  the  removal  of  sand  particles. 
The  oversize  from  the  washed  coal 
screens  is  conveyed  to  a  storage  and 
surge  bin  over  the  railroad,  and  the 
oversize  rock  is  collected  for  disposal. 
All  undersize,  including  sand,  is  re¬ 
tained  in  the  cone  circuit. 

Tabic  Separation 

Combined  undersize  from  the  five 
sizing  screens  preceding  the  cone 
Hows  to  a  master  distributor  for  quan¬ 
titative  and  (pialitative  division  into 
from  two  to  eight  parts,  depending  on 
the  number  of  table  sections  in  use. 
Kach  part  feeds  a  secondary  distrib¬ 
utor  which  divides  its  feed  pulp  into 
either  .seven  or  eight  parts,  depending 
on  the  number  of  tables  being  oper¬ 
ated  in  that  particular  .section.  Each 
shaker  table  divides  its  feed  pulp  into 
refuse  and  washed  coal,  the  refuse 
being  dewatered  and  discharged  int() 
the  same  disposal  bin  with  the  cone 
refn.se.  The  overflow  water,  contain¬ 
ing  coal  fines,  passes  to  a  thicken<*r 
for  clarification. 

Table-washed  coal  is  flnmed  to  de¬ 
watering  screens  eijnipped  with  one- 
half  mm.  openings.  Undersize  goes  to 
two  hydro.separators  where  the  thick¬ 
ened  slurry,  containing  valuable  coal 
fines,  is  pumped  from  the  bottom  back 
to  the  dewatering  screens,  and  is  de- 


K(K)F  KXAMI.NATION:  After  roof  bulls  have  been  installed  in  a  room  in  a  eual  mine,  the 
roofs  are  carefully  examined  and  tested  by  experienced  personnel.  Koof  tests  are  made  in 
working  places  at  frequent  intervals  while  mining  operations  proceed.  TC^I’s  policy  is  to  make 
provision  at  all  times  for  safe  and  healthful  working  conditions  of  all  employes. 


TKST  FOK  GAS:  Before  any  work  is  started  in  a  rinim  in  a  coal  mine,  tests  are  made  with 
a  permissible-flame  safety  lamp  to  determine  if  a  place  is  free  of  gas.  Frequent  inspecthms 
for  the  detection  of  possible  gas  seepage  are  part  of  a  continuing  safety  program. 
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CJOAI.  PKKPAKATION;  TC^I  luts  installed  coal-preparation  plants  at  each  of  its  coal  mines.  These  vary  considerably  in  equipment  and  principles 
of  operation.  The  preparation  plant  at  (Concord,  shown  above,  is  the  latest  in.stallation.  It  is  one  of  the  most  modem  and  efficient  in  America. 


I 


4 


])()sit(‘ti  ill  a  sfctiiul  lay<*r  on  tlu*  over- 
.si/.c  coal.  OvfrHow  water  from  tlu* 
liy(lros(‘parators  H(m*s  to  the  previously 
ineiitioiied  thickener  lor  further  clari¬ 
fication.  The  thickened  slurry  with¬ 
drawn  from  the  hottom  of  the  thick¬ 
ener  is  piiniped  to  the  dewaterinj; 
screens  to  form  a  third  layer,  while 
clarified  water  is  returned  to  the  plant 
circuit  for  re-use. 

Dewatered  washed  coal  overflowinj^ 


the  dewatering  .screens  discharges  to  a 
collecting  conveyor  and  later  joins  the 
cone-washed  coal  for  discharge  into 
the  loading-out  bins  aljove  the  railroad. 

At  this  final  point,  approximately  50 
per  cent  of  the  mine  output  has  been 
eliminated  as  refuse. 

Maintenance  of  Equipment 

The  responsibility  for  maintenance 
of  erpiipment  at  the  Coal  Mines 


Works  is  not  limited  to  maintenance 
crews.  Such  responsibility  extends  to 
every  employe,  with  each  man  being 
trained  in  the  proper  use  and  care  of 
his  equipment.  Great  emphasis  is  laid 
upon  the  preventive  maintenance  of 
all  operating  units,  to  the  end  that  long 
periods  of  operation  with  a  minimum 
of  “down  time”  may  be  assured. 

Within  the  coal  mines,  a  repairman 
is  assigned  to  each  operating  section 
on  each  operating  shift,  to  repair  faulty 
eijuipment,  make  preventive  inspec¬ 
tions,  and  check  for  proper  lubrication. 

A  spare  section  is  provided  for  every 
eight  or  fewer  operating  sections,  and 
approximately  each  16  days  any  partic¬ 
ular  operating  section  is  shut  down  for 
inspection  and  necessary  repairs.  Dam¬ 
aged  and  worn  parts,  such  as  trans¬ 
missions,  motors,  and  clutches,  are  re¬ 
placed  as  unit  as.semblies,  which  have 
been  repaired  and  assembled  in  surface 
shops.  More  extensive  repairs,  which 
cannot  be  handled  by  the  repair  crews, 
are  made  at  underground  or  surface 
repair  shops.  Each  coal  mine  has  an 
underground  repair  shop  equipped 
with  numerous  repair  facilities  and 
spare  parts.  Extensive,  regularly 
.scheduled  overhauls  are  made  at  the 
surface  shops.  The  surface  mainte¬ 
nance  organization  at  each  mine  is  also 


CONTROL  FANT'L:  All  operations  in  the  recently  constructed  C^oncord  preparation  plant  are 
controlled  from  this  panel.  Meters  indicate  the  flow  of  raw  coal  enterinf;  the  plant  and  the 
tonnaKe  of  washed  coal  en  route  to  railroad  cars  for  delivery  to  the  manufacturing  plants. 
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responsible  for  the  maintenance  of  all 
of  the  surface  facilities. 

Additionally,  there  are  specialized 
repair  crews,  such  as  a  belt-repair  crew 
which  makes  all  major  repairs  to  con¬ 
veyor  belts  for  all  of  the  coal  mines, 
and  an  engineering  test  crew  to  assist 
mine  personnel  in  making  preventive 
maintenance  on  complex  electronic  and 
mechanical  ecjuipment. 

Maintenance  in  the  coal  mines  is 
coordinated  with  numerous  other  de¬ 
partments  in  TCI,  with  the  result  that 
more  rugged,  efficient,  and  reliable 
equipment  with  which  to  operate  the 
mines  is  made  available. 

SAFETY,  AND  ACCIDENT 
PREVENTION 

A  far-reaching  and  effective  safety 
and  accident-prevention  program  is  in 
effect  at  the  Coal  Mines  Works.  Safe 
operation  of  the  mines  and  the  surface 
facilities  is  considered  the  responsi¬ 
bility  of  every  employe,  from  top  man¬ 
agement  to  rank-and-file  workman. 


The  spirit  of  cooperation  has  been  so 
instilled  in  personnel  that  everyone 
considers  himself  part  of  a  team  for 
the  promotion  of  safetv. 

It  has  always  been  the  policy  at  TCI 
to  provide  its  emploves  with  modern, 
safe,  and  efficient  machines,  tools,  and 
other  facilities  so  that  the  desired  vol¬ 
ume  can  he  produced  without  risking 
injurv.  An  adjunct  to  this  program  is 
the  provision  for  safe  and  h(‘althful 
working  conditions. 

Tlu*  full  effect  of  such  a  jiolicy,  how¬ 
ever,  can  he  realized  only  if  men  are 
ade(|uatelv  trained  and  have  devel¬ 
oped  the  proper  attitude  toward  safety. 
Camtinual  instruction  and  indoctrina¬ 
tion,  therefore,  are  essential. 

Safety  Meetings 

The  heart  of  the  safety  program  is 
the  group  safety  mt^eting  held  each 
week  by  the  supervisor  with  his  men. 
Subject  matter,  prepared  by  the  chief 
inspector  or  reviewed  by  him,  is 
slanted  to  fit  the  particular  safety  prob¬ 


lems  of  each  mau  and  each  crew.  Other 
than  first  aid.  the  same  subject  is  not 
generally  u.sed  for  all  groups.  Usually, 
the.se  group  safety  meetings  are  of  the 
c'onferenc'e  type,  with  the  foremen 
guiding  the  discussions. 

It  has  been  the  practice  for  each 
foreman  to  .set  up  aud  present  before 
other  foremen  at  his  mine  a  program 
outlining  what  he  intends  to  do  to  pre¬ 
vent  accidents.  This  practice  has  pro¬ 
duced  some  extremely  g(M)d  ideas 
which  have  been  adapted  for  use  in  all 
mines.  Its  success  has  encouraged  most 
workmen  at  some  of  the  mines  to  pre- 
.sent  their  own  programs  in  writing. 

Foremen  report  to  their  superintend¬ 
ents  all  unsafe  acts  and  practices  they 
observe,  statitig  corrective  action 
taken.  In  considering  corrective  action, 
each  foreman  attempts  to  probe  be¬ 
yond  the  apparent  reason  for  the  un¬ 
safe  practice  in  order  to  determine  the 
basic  cause.  Wry  often  it  is  found 
that  the  workman  did  not  know  bet¬ 
ter,  had  not  been  thoroughly  trained. 


C.'OAL  MINKRS'  SAFETY  MEETI.N'C;  A  far-reaching;  and  effective  accident-prevention  program  is  in  effect  at  the  C^oal  Mines  Works.  C>roiip 
safely  meetings  underground  are  of  the  conference  type.  The  spirit  of  cooperation  is  so  instilled  into  each  workman  that  he  considers  himself 

part  of  a  team  for  fihe  promotion  of  accident  prevention  on  the  job. 
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or  did  not  understand,  all  of  which 
can  Ire  c-orrected  by  more  c-ompletr* 
training.  Every  week,  significant  un¬ 
safe  acts  and  practices  at  each  mine 
are  c-rimhined  into  one  report  and  dis¬ 
tributed  to  all  mines  for  further  review. 

There  is  one  safety  inspector  at  each 
mine  except  (Concord,  where  there  are 
two.  'I'lie  insjxfctors  make  very  few 
written  reports.  Most  of  their  time  is 
occupied  with  observing  various 
pha.ses  of  each  job  or  operation,  to  see 
that  it  is  performed  safely.  Where  un¬ 
safe  practices  are  ob.served,  the  safety 


inspector  instructs  the  man  or  men  on 
safe  procedure.  Each  of  these  situa¬ 
tions  is  approached  with  a  helpful 
rather  than  a  critical  attitude. 

As  a  result  of  the  safety  program, 
accident-fretjuency  rates  were  lower 
in  1952  than  in  any  previous  year.  The 
coal  mines  as  a  whole  and  each  mine 
and  department  realized  rates  in  1952 
that  were  lower  than  in  1951. 

There  were  no  fatalities  in  1952.  Ex¬ 
cept  for  the  depression  year  of  1933, 
when  operations  were  curtailed,  this 
was  the  first  year  that  the  coal  mines 


had  operated  throughout  a  calendar 
year  without  a  fatality. 

Short  Creek  Coal  Mine  at  Adams- 
ville  operated  throughout  1952,  with 
a  total  worktime  of  5^,788  man-hours, 
without  a  lost-time  accident.  On  the 
basis  of  this  record,  the  mine  was 
awarded  Thk  ExPLOsivrs  Engineer’s 
bronze  Sentinels  of  Safety  trophy  and 
the  Safety  flag  by  the  U.  S.  Bureau  of 
•Mines  for  having  had  the  best  record 
among  the  134  underground  bitumi¬ 
nous-coal  mines  enrolled  in  the  Na¬ 
tional  Safety  Competition  of  1952. 


THE  CHAMPION 

By  W.  H.  HOLLIDAY* 


There’s  a  guy  1  know  works  down  the  mine. 

And  a  busy  fellow  he; 

lie  works  the  morning  shift  and  night. 

And  the  shift  which  starts  at  three. 

()  boy!  The  job  that  fellow  d(H*s! 
lie’s  the  best  man  on  the  hill; 

He  d'les  more  work  than  Dan  and  Joe, 

.And  maybe  Pete  and  Bill. 

He  breaks  more  rock  than  Tom  and  .Mike, 
Than  Dick  and  Jim  and  Ed; 

Then  pick  a  dozen  more  or  so, 

.And  still  he’ll  be  ahead. 


He  works  in  drift  and  stope  and  rill; 

He  works  in  shaft  and  rai.se; 

He’s  everywhere  at  once,  that  guy. 

And  nights  as  well  as  days. 

Strange,  t(K),  he  never  has  a  lunch; 

He  never  rolls  a  pill; 

His  only  aim  in  life,  it  seems. 

Is  tearing  down  the  hill. 

1  see  you  doubt  my  word,  young  man, 

Now  let  me  set  you  right  — 

The  guy  1  mean’s  named  Gelatin, 

And  his  last  name’s  Dynamite. 

•Butte,  Montana 


IXPLOSIVIS  USIRS— If  you  aro  oxporioncing  or  onticipato  logoi  or  public 
rolotlon*  problomt  arising  from  blasting  offocts— 


Sond  for  Our  BROCHURE  Doserlbing  Our  Sorvicos 
"VIBRATION  PROBLEMS  CONNECTED  WITH  BLASTING:  THEIR 
SOLUTION  AND  CONTROL  BY  SCIENTIFIC  METHODS" 

(^rkm  S€h0dyl0  Accsmpaittaf  Arthur*) 

VIBRATION  ENGINEERING  CGiAPANY 

301  Haxioton  National  Bank  Bldg.  Phono  S774  Haxioton,  Pa. 

Dr.  L.  Don  Loot,  Prosidont,  Harvard,  Mats. 

JOHN  W  JONES 

HASOLD  H.  WHITE  SANALO  E.  JONES  lEET  ASSOCIATES  DIV.  D.  C.  TOYE 

IBSi  richer  Ave.  Jinny  Hill  Rood  Harvard,  Matt.  904  47th  Av«.,  N.E. 

Joplin,  Mo.  Chothlra,  Conn.  rorlland  11,  Ora. 


FUTURE  REFERENCE 

The  six  issues  of  The  Explo¬ 
sives  Engine:er  published  in 
19S3  will  soon  be  available, 
bound  attractively  in  cloth. 
These  will  be  sent  to  post- 
office  addresses  in  the  United 
States  and  Canada  for  $3.50 
each,  or  for  $4.50  to  other 
c'ountries  (limited).  .Address 
orders  to  The  Explosives  En¬ 
gineer,  990  King  Street,  Wil¬ 
mington  99,  Delaware. 
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To  Itlasl  .■i()3.(KK),(KK)  tons  of  stone  and  non- 
metal  materials  for  America’s  ever-growing 
Wm  construction,  road  building,  and  steel  indus- 
/  '  tries  rc(juires  more  than  lf)f).(KK).(KX)  pounds 
of  dvnamit»*  annually.  Ib*re,  as  illustrated  above,  is 
where  expl<»sives  research  [»ays  off.  iNote  the  excellent 
fragmentation  uhich  minimizes  secondary  blasting 
,  .  .  the  low  stone  [lile  which  increases  and  speeds  up 
the  production  of  the  shovels. 

Such  results  come  not  only  from  specially  devel- 


oped  explosives  and  blasting  supplies,  hut  also  by 
using  the  most  modern  blasting  methods.  Hercules’ 
continuous  research  and  extensive  knowledge  of 
field  conditions  are  im[>ortant  to  economical  and 
efficient  blasting  in  ipiarrying,  coal  mining,  metal 
mining,  and  construction. 

HERCULES  POWDER  COMPANY 

Explosives  Deportment,  King  St.,  U  ilmingtnn  W,  Del. 
Mirmin^harn,  Ala.;  (iliirago.  III.;  Diiliitli,  Minn.;  Iia/l«-tiiii,  I'a.; 
Joplin,  Mo.;  l.o»  Anfjflps,  (lal.;  .New  York,  N.  Y.;  i'iltMloirgh,  I’a.; 
Sail  l.ak(*  (iity,  Utah;  San  Frandaro,  (^al. 


* 


Twn^lHf  ->  a  l«  Roi-CLEVELAND  back¬ 

fill  toMipar  air-paw«r«d  by  Traetair,  that  aivM 
you  io$t»r,  •otiar  tamping,  battar  campoction, 
lowar  cosli.  Thit  axampla  ihows  how  Traetair 
taami  up  with  La  Roi-CLEVELAND  Air  Tools  to 
tava  tima,  work,  monay. 


Cutting  asphalt  pavomant  —  with  o  Troctoir- 
powarad  La  Roi-CLEVELAND  paving  braakar, 
Nota,  Traetair  in  background  is  oauippad  with 
a  swooping  ottochmant.  This  is  just  anothor  of 
many  ways  that  Traetair  can  sovo  you  monay. 


Drilling  trgnch  —  Easy  holding  La  Roi-CLEVE¬ 
LAND  sinkars  provido  tha  fostast  way  of  drilling 
rock.  Tha  oir-powar  sourca  is  a  Traetair,  aguippad 
with  a  front-and  loadar.  Traetair  is  axtramoly 
mobilo.  It  has  a  low  cantor  of  gravity.  It  takas 
monay-saving  air  powar  anywhara. 


...the  10  in  1  machine  that  does 
10  basic  jobs  to  save  you  money 


It  holds  down  your  investment  in 
special  equipment 

Because  Traetair  is  a  combination 
35-hp  wheel  tractor  and  105-cfm 
air  compressor,  it  is  extremely  ver¬ 
satile. 

It  lets  you  take  air  power  wherever 
you  want  it  —  air  power  for  drilling 
rock,  tamping  fill,  breaking  concrete, 
driving  spikes  and  form  pins,  or 
pumping  water. 

When  it  is  equipped  with  attach¬ 


ments,  you  get  added  usefulness. 
You  can  load,  back-fill,  dig,  sweep 
or  hoist. 

Although  Traetair  was  pioneered 
and  developed  by  Le  Roi  Company 
to  do  10  basic  jobs,  its  money-saving 
usefulness  on  costly,  nuisance-type 
work  is  limited  only  by  the  user's 
imagination. 

If  you  want  to  cut  costs,  get 
Traetair.  Call  your  Le  Roi  dealer  for 
a  demonstration,  or  write  us  for  fur¬ 
ther  information. 


LE  ROI  GIVES  YOU  MORE  FOR  YOUR  MONEY 


/ 

» 

/ 


Tractair  with  Moblldrill  —  MobildritI  it  a 
lightweight  wagon-drill  attachment  tor  Tractair. 
It  givet  you  unutuol  mobility  —  one  man  can 
drill  holes  at  any  angle  and  any  elevation  up 
to  12  feet.  Swinging  boom  permits  drilling  4-6 
holes  of  a  pattern  from  one  spot. 


loading  —  Tractair  takes  air  power  procticolly 
everywhere,  yet  it  can  be  used  for  a  wide 
variety  of  other  jobs.  Its  front-end  loading  at¬ 
tachment,  for  example,  has  8  accessories  that 
interchange  easily,  so  that  Tractair  con  load, 
lift,  back-fill,  plow,  etc. 


Compressors 
Rock  Drills 
Tractair 
Engines . . . 


Milwoukee  1 4, 
Wisconsin 


A  ivbsidiery  ef  Westingheese  Air  Sreke  Ce. 

Hanlt;  Milwaukee  *  Cleveland  —  Greenwich  —  Dunkirk,  Ohio  *  Celdwoler,  Mich. 


Nation -Wide  Solos -Sorvico  Nofwork 


AlASAMA.  lirmlnthem.  Mobile  —  ARIZONA,  Rheeiilx  —  ARKANSAS,  little  Reck 
—  CALirORNIA,  lekerifield,  lent  leech,  les  Aneelet,  Son  Frenclice  —  COIO- 
RADO:  Denver,  Grand  Junctien  —  CONNECTICUT,  Hertford  —  FIORIDA,  ieckien- 
ville,  Mioml,  Tempe  GEORGIA,  Autuito,  Decotur  —  IDAHO,  Seise,  Idehe 
Fells,  Twin  Fells  —  IlllNOIS,  Chicete  —  INDIANA,  Indienepelis  —  IOWA,  Cedar 
Rapids,  Dos  Meines,  Waterlea  —  KANSAS,  Great  lend,  Kansas  Oty,  Fran, 
Wichita  —  KENTUCKY,  leiinelen,  leuisville  —  lOUISIANA,  New  Orleans, 
Shrevepart  —  MAINE,  Awfusta  —  MARYIAND,  laltimere,  HyaHsville  —  MASSA¬ 
CHUSETTS,  Hyde  Park,  Newten  Hifhlands,  Worcester  —  MICHIGAN,  Detroit, 
Grand  Rapids  —  MINNESOTA,  Dvlvth,  Minneapolis  —  MISSISSIPPI,  Jackson  — 
MISSOURI,  Joplin,  St.  leuis  —  MONTANA,  lillinis.  Great  Fells,  Kellspell,  Mis- 
•eela  —  NEIRASKA,  Omaha  —  NEW  HAMPSHIRE,  Manchester  —  NEW  JERSETi 


Cronterd,  Kinfsten  —  NEW  MEXICO,  Albequerque  —  NEW  YORK,  Albany,  llnf- 
hamten,  luffale,  lent  Island  City,  Newbergh,  Rochester,  Savgertiet,  Syreevse, 
Whitesbere,  Weedside  (l.I.I  —  NORTH  CAROIINA,  Charlotte  —  OHIO,  Clncin- 
nati,  Oevelond,  Columbus,  Dayton,  Toledo  —  OKIAHOMA,  Oklehemo  City,  Tulse 
—  OREGON,  Portland  —  PENNSYIVANIA,  lethlehem,  Harrisburg,  Philadelphia, 
PiHsburgh  —  RHODE  ISIAND,  Providence  —  SOUTH  CAROIINA.  Celumbie  — 
SOUTH  DAKOTA,  Rapid  City,  Sioux  Falls  —  TENNESSEE.  ChaHeneege,  Knoxville, 
Memphis,  Nashville  —  TEXAS,  Dalles,  El  Pose,  Heusten,  lubbeck.  Sen  Anieele  — 
UTAH,  Solt  lake  City  —  VIRGINIA,  Richmond,  Reenoke  —  WASHINGTON, 
Seattle,  Spokane  —  WEST  VIRGINIA,  Clarksburg,  Seutk  Cherlesten  —  WISCON¬ 
SIN,  Milwaukee  —  WYOMING,  Casper. 


Whether  you're  mineral  prospecting  or 
kx)king  for  extensions  of  existing  deposits, 
you'll  wind  up  with  the  right  information 
easier  and  faster  by  using  the  skid  mounted 
CP-8  and  CP- 15  Diamond  Core  Drills. 
Specifically  engineered  to  withstand  the 
continued  high  drilling  speeds  made  possible 
by  bort/  bits,  they’re  available  with  gas, 
diesel  or  electric  drive  for  surface  drilling 
and  air  drive  for  sampling  underground. 
And  they  can  be  readily  moved  from  hole  to 
hole  under  their  own  power.  Bolted  frame 
permits  easy  disassembly  for  transportation 
to  remote  sites.  With  E-EX  fittings  the 
CP-8  has  capacities  to  1250  ft.,  the 
CP-15  to  2250  ft.  For  more  complete 
information,  write:  Chicago  Pneumatic 
Tool  Company,  8  East  44th  Street, 

New  York  17,  N.  Y. 


Piieumutic 


PNEUMATIC  TOOIS  •  AIR  COMPRESSORS  •  ELECTRIC  TOOLS  •  DIESEL  ENGINES  •  ROCK  DRILLS  •  HYDRAULIC  TOOLS  •  VACUUM  PUMPS  •  AVIATION  ACCESSORIES 
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The  Only  Rotary  Blast  Hole  Drill 
Capable  of  Drilling  12'/4-in.  Holes 


50-1R 

t  Down  pressure  on  the  bit  is  hydraulically  powered 
for  maximum  controlled  penetration. 

2  Ward  Leonard  electric  control  on  rotation  of  drill 
pipe  permits  drilling  at  most  efficient  speed  for  a 
given  formation. 

2  Drills  continuously  for  32'-8"  before  an  additional 
drill  pipe  section  is  added. 

^  Drill  pipe  sections  are  added  or  removed  in  a  few 
minutes  with  a  remote-controlled,  power-driven  tool 
handling  unit.  No  heavy  manual  labor  is  involved. 

5  Cuttings  are  removed  from  the  hole  as  drilling 
progresses  by  two  640-cfm  air  compressors.  Only  the 
"fines"  are  picked  up  and  handled  by  the  Roto-Clone 
precipitator.  “Heavies”  pile  up  adjacent  to  the  drill 
hole  for  use  as  stemming  material.  2^^ 


0(A€ft 


Now,  you  can  take  full  advantage  of  the  large  hole 
drilling  technique  with  a  rotary  drill  too — the  Bucyrus* 
Erie  50-R.  Here’s  a  machine,  designed  to  drill  9% 
to  12V4-in.  holes,  which  has  proved  its  ability  to  drill 
these  large  diameter  holes  in  the  shortest  time  possible. 

For  example,  a  50-R,  operating  on  6%  hour  shifts 
in  a  large  Indiana  open  pit  coal  mine,  drilled  2,598 
holes  of  10%-in.  diameter  to  an  average  depth  of 
42  ft.  in  six  months.  The  average  drilling  rate  was 
125.1  feet  per  hour  for  a  total  of  844.4  feet  per  shift. 
Overburden  consisted  of  medium  hard  sandstone  w  ith 
an  overlay  of  hard  shale. 


There  are  many  more  reasons  why  (he  50-R 
is  the  finest  rotary  blast  hole  drill  ever  built. 
Write  for  complete  information  today  on 
how  the  50-R  can  save  you  money  in  your 
mine  or  quarry. 


[BuryRus] 
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when  the  rush  is  on 


GARDNER-DENVER 


without  a  letdown 


Send  for  bulletins  on  Gardner-Denver 
Portables,  Wagon  Drills,  Sinkers, 
Paving  Breakers  and  Sheeting 
Drivers,  Trench  Diggers  and 
Clay  Spaders,  Backfill  Tampers, 
Sump  Pumps  and  Line  Oilers, 


SINCE  1859 


THE  QUALITY  LEADER  IN  COMPRESSORS,  PUMPS  AND  ROCK  DRILLS 
FOR  CONSTRUCTION,  MINING,  PETROLEUM  AND  GENERAL  INDUSTRY 

Gardner-Denver  Company,  Quincy,  Illinois 

In  Canada:  Gardner-Denver  Company  (Canada),  Ltd.,  14  Curity  Avenue,  Toronto  13,  Ontario 
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